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A Malaria Survey of the
DENISON DAM RESERVOIR:

LAKE TEXOMA

INTRODUCTION

Malaria has long been a familiar dis-
ease 1n certain parts of the Lower Red
River Valley. Therefore, in 1944 some
anxiety was manifested by several public
health agencies with regard to the pos-
sible malaria hazard involved by the
creation of Lake Texoma. (onsequently, a
preliminary Anopheles survey was made
1n a portion of the Lake Texoma area in
September 1944 by the (klahoma State Le-
partment of Health. The results of this
survey further emphasized the need for
an intensive malaria study of the entire
reservoir area.

A conference to discuss the potential
malaria hazard on Lake Texoma was held
at the District Engineer Office in Deni-
son, Texas, on March 24, 1945, Repre-
sentatives of the following agencies
attended this meeting: the Corps of
Engineers, the U. S. Public Health Ser-
vice, the Fish and Wildlife Service,
the National Park Service, and the state
health departments of Oklahoma and
Texas.

At this conference the following
decisions were reached: (1) that the
Corps of Engineers would request the
U. S. Public Health Service, office of
Malaria Control in War Areas, to under-
take an intensive malaria survey of the
Lake Texoma area to be financed Jjointly
by the Corps of Engineers and the Public
Health Service; (2) that the state health
departments of Oklahoma and Texas, and
the health departments of the counties
adjacent to the reservoir would assist
with this survey; and (3) that a com-
plete report would be submitted to the
Corps of Engineers by the office of

1. All elevations are referred to mean sea-
level datunm.

Malaria Control in War Areas at the ter-
mination of the study.

LOCATION AND PURPOSES
OF THE WATER CONTROL PROJECT

Denison Dam is located on the Red Riv-
er, approximately five miles northwest
of Denison, Texas, Just below the conflu-
ence of the Red and Washita rivers. The
reservoir, Lake Texoma, with a maximum
area of 145,500 acres at flood pool eleva-
tion (640),! and at normal pool elevation
(617) an area of 95,000 acres, is one of
the largest artificial lakes in the United
States. At normal pool elevation the lake
extends 44 miles up the Red River and 29
miles up the Washita River. Lake Texoma
is located in Grayson and Cooke counties,
Texas, and in Bryan, Marshall, Johnston,
and Love counties, QOklahoma.

The Corps of Engineers began con-
struction of the project in 1938, and
regulated storage was started on October
31, 1943. The project was completed in
1944, and the normal pool elevation was
reached in March 1945,

The Denison Dam project has been
developed primarily for flood control
and for the production of hydroelectric
power. The rolled-fill earthen dam with
the spillway crest at elevation 640 is
approximately three miles long. Accord-
ing to the present plan of operation
the storage capacity between elevations
617 and 640 is used for flond water
and the water between elevations 617
and 590 is stored for use in hydro-
electric production. However, it is
expected that the water level of the

reservoir will be maintained at the




(above) Figure 2. Steep shore line on Texas
side of reservoir.

(center) Figure 3. Uncleared timber in Pen-
nington Creek.

(below) Figure 4. Driftwood near Tisho-
mingo, Oklahoma.

normal pool elevation of 617 during
most of the. year. Owing to the uniform
distribution of rainfall throughout the
year in this region, the volume of in-
flow is considered sufficient to produce
the necessary hydroelectric power and
at the same time to maintain a constant
water-level at about 617. Secondary
purposes for the reservoir include the
development of certain areas for rec-
reation and wildlife (Figure 1), by the
National Park Service and the Fish and
Wildlife Service.

PHYSICAL CHARACTERISTICS OF
THE REGION

PHYSIOGRAPHY. The six counties adjoining
the reservoir are within the Texas Coastal
Plains Region and most of the land lies
within a subdivision known as the Post Oak
Belt. This belt is characterized as a very
gently-rolling plain timbered principally
with post oak on the uplands, and walnut,
pecan, and willow along the streams. The
sandy so1l which predominates around the
margin of the lake 1s lacking in organic
fertility.

The length of the shore line of the
reservoir atwelevation 640 is approxi-
mately 1,250 miles. At normal pool ele-
vation (617) the shore may be considered
for the most part as sloping or steep
(Figure 2) and only about 20 percent is
flat. The classification of the slope
of the shore at elevation 617 is as
follows:

Steep 276 miles 32.5 percent
Sloping 415 miles 48.7 percent
Flat 160 miles 18.8 percent

Prior to impoundment most of the
trees and other standing vegetation
were cleared from the reservoir basin
up to elevation 620; however, uncleared
timber is still located in the follow-
ing areas: Oklahoma — Zone 152 (Pennington
Creek) (Figure 3); Texas - Zone 21 (Big
Mineral Arm), Zone 26 (south of Orlena),
and Zone 31.

The spring surcharge in 1945 stranded
large quantities of flotage along the
shore. The greatest deposition of logs

2. For explanation of Zones refer to Figure 1.




DEGREES F. DEGREES F.
90-

40+ T T T T T T T T T T—140
JAN.  FEB. MAR APR.  MAY JUNE JULY AUG SEPT. OGT. NOV. DEG,
1945

FIG. 5. AVERAGES OF MONTHLY MEAN TEMPERATURE RECORDS IN 1945 WITH
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LAKE TEXOMA, OKLAHOMA AND TEXAS.
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and stumps occurred in Zones 7 and 14
near Tishomingo, Oklahoma (Figure 4).
Most of this flotage resulted from un-
cleared areas.

Willows are common in most of the
inlets and are spreading rapidly into
the upper reaches of the reservoir where
large amounts of silt are being de-
posited.

Stands of aquatic vegetation favor-
able to anopheline breeding were not
located in the reservoir proper. However,
three ponds containing American lotus
(Nelumbo pentapetala) were found in the
following places: Oklahoma - Zone 14
(Section 22), Zone 15 (Section 10) (Fig-
ure 17); Texas — Zone 28 (Section 30).

CLIMATE

The climate of the region is mild.
The average of the mean annual tempera-
ture records for five towns3 in t he
vicinity of the lake where U. S. Weather
Bureau Stations are located is 63.6° F,
January, with a mean of 42.1° F., is
the coldest month, while July and August,
with an average of 83.2° F., are the
hottest months. The maximum temperature
ever recorded in the vicinity (Gaines-
ville, Texas) was 114° F., and the lovest
was =12° F. The daily temperature range
in summer is about 10° F,

The average date of the last killing
frost is March 23, and of the first
killing frost November 10. The length
of the growing season is approximately
231 days.

As shown in Figure 5, the year 1945
was cooler than normal. Only the months

3. Ardmore, Durant, Tishomingo, Gainesville,
Sherman.

3

of March and November were above normal.
The last killing frost in the spring
was on April 5 and 6; the first killing
frost in the fall occurred during the
period of November 21-23, inclusive.

The average rainfall derived from
the annual Precipitation records for
five towns® near the lake is approxi-
mately 37 inches. Normally, precipita-
tion is quite evenly distributed through-
out the year although April and May are
usually the wettest months. While floods
occur at irregular intervals, the aver-
age is about one flood a year. The ex-
tremes vary from five floods in one
year (Red River, Colbert, Oklahoma,
1941) to no floods during a four-year
period (Red River, Colbert, Oklahoma,
1909-12). Flood data given in Table 1
show that the greatest number of floods
have occurred during the months of May
and October.

The year 1945 was one of the wettest
on record; the average rainfall accord-
ing to the annual precipitation records
for five towns? adjacent to the lake
was 55.23 inches. Figure 6 shows that
the heaviest precipitation in 1945 oc-
curred during the months of February,
March, June, and September. '

The evaporation rate of about 61
inches a year indicates that the humidity
is relatively low. The average annual
relative humidity at Dallas, Texas, is
78 percent at 7:00 a. m., and 52 per-
cent at noon.

The average annual wind velocity is
about 10 m.p.h. The velocity is strik-
ingly uniform throughout the year, the
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FIG. 6. AVERAGES OF MONTHLY PREGIPITATION REGORDS IN 1945 WITH
DEPARTURE FROM THE NORMAL FOR FIVE TOWNS (ARDMORE, DURANT,

TISHOMINGO, GAINESVILLE, AND SHERMAN) IN THE VICINITY OF
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Figure 7. Stock barn as an example of a
Natural Resting Place.

BIOLOGICAL FACTORS

GENERAL CONSIDERATIONS. Although
many species of Anopheles mosquitoes
are capable of transmitting the human
malaria parasites under laboratory con-
ditions, only one species, Anopheles
quadrimaculatus Say, is recognized as
the important natural vector i1n the
Southern and Eastern United States;
therefore, in this survey primary con-
sideration was given to quadrimacu-
latus.

Figure 8. Barrel as an example of an ar-
tificial resting place.

Table V

ESTIMATED VALUE OF PRINCIPAL
AGRICULTURAL ENTERPRISES,

GRAYSON COUNTY, TEXAS, 1945
FIELD CROPS AND LIVESTOCK VALUE
Small Grain $3,610,000
Cotton 1,650,000
Dairying 1,560,000
Corn 1,394,000
Peanuts 604,000
Beef 350,000
Poultry 124,000
Sheep 90,000
Grain Sorghum 60,000
Truck and Fruit 30,000
Hogs 20,000
Total $9,492, 000

The main objectives of the entomo-
logical survey made in 1945 were to
determine first, the density of adult
quadrimaculatus, and second, the loca-
tion of the important breeding foci of
this vector in the vicinity of Lake
Texoma. Secondary objectives were to
determine the prevalence and seasonal
occurrence of all anopheline species.
No consideration was given to culicine
mosquitoes. The field work was initiated
on May 1, and was terminated on November

23, 1945,

Figure 9. Privy-type house as an example
of an artificial resting place.




Table VI

MALARIA MORBIDITY AND MORTALITY BASED ON PHYSICIANS' REPORTS
FOR SIX COUNTIES ADJACENT TO LAKE TEXOMA,

OKLAHOMA AND TEXAS,

1934 THROUGH 1943

Rates Per 100,000 Population

CcO. BRYAN JOHNSTON LOVE MARSHALL COOKE GRAYSON TOTAL
Pop.* 38,138 15,960 11, 433 12,384 24,909 69, 499 172,323
Year |Morb. |Mort. [Morb. |Mort. |Morb. Mort.| Morb. |[Mort. [Morb. [Mort.| Morb. Mort.| Morb. [Mort.
1934 2.6 15.7| 43.9] 12.5| 0.0| 0.0 573.3] 16.1 12,0 0.0 0.0] 0.0y 47.8] 5.8
1935 | 687.0] 18.4]488.7| 12.5 8.7 8.7 710.6] 0.0/ 4.0/ 0.0] 335.3[ 5.8 384.7| 8.1
1936 [238.6] 0.0{3446] 6.3/ 0.0 17.5 234.2] 24.2 40.1] 0.0] 22.1] 4.3]196.1 5.2
7181.3 7.9/162.9] 0.0] 0.0 0.0]177.6 0.6/216.8] 0.0 217.3] 0.0 | 164.8] 1.7
1938 | 26.2] 2.6/20.5 12.5 8.7 0.0 16.1] 0.0f 40| 0.0 11.5 0.0 31.3] L7
1939 | 31.5/ 5.2{382.2] 0.0] 0.0 0.0 0.0 0.0{ 0.0] 0.0 5.8/ 0.0 | 44.7] 1.2
1940 | 10.5] 0.0[/614.0] 0.0] 0.0 0.0 0.0/ 8.1] 8.0/ 0.0 345 1.4 74.3] 1.2
1941 2.6] 2.6/902.3] 6.3] 0.0 0.0 0.0/ 8.1] 0.0{ 0.0 21.6] L4 92.4] 2.3
1942 7.9] 17.9/175.4] o0.0] 8.7 0.0 0.7} 0.0] 0.0] 0.0] 12.9] 0.0 29.6] 1.7
1943 0.0] 2.6/125.3] 0.0] 0.0 0.0 8.1{ 0.0] 24.1f 0.0 80.6| 0.0 48.2] 0.6

* Population based on 1940 census.

The area included in this anopheline
survey consisted of Lake Texoma proper
and that territory radiating from the
lake shore at contour 620 for approxi-
mately one mile. For convenience the
territory was divided into zones num-
bered from 1 to 33 (Figure 10). These
zone numbers correspond to the sheet
numbers as used on the topographic maps
of the Corps of Engineers. Because of
the size of the lake, no attempt was
made to gather detailed information
along the entire shore. Rather, the aim
was to obtain a clear picture of vec-
tor abundance in representative areas
in all zones. Certain places, however,
such as the proposed recreational areas
and population centers near the lake,
received special consideration. The
entomological inspectors were encouraged
to maintain a flexible inspection pro-
gram, and modifications in the study
were made in accordance with their find-
ings. Thus additional stations were
established when important foci were
discovered.

Thirteen inspectors and boat oper a-
tors were stationed at the following
locations: Durant (2), Tishomingo (2),
Madill (4), Marietta (1), Denison (2),
and Whitesboro (2). Seven four-wheel-

drive vehicles and six boats equipped
with 5-horsepower outboard motors were
used for transportation. The boat opera-
tors assisted in making inspections on
land as well as in the water.

In order to determine Anopheles mos-
quito densities adult index stations
which are designated as Natural Resting
Places (NBRP) (Figure 7) were selected
within the area to be studied. These
stations consisted primarily of barns,

Table VII

MALARIA BLOOD- SMEAR SURVEY TAKEN IN

CERTAIN SCHOOLS OF SIX COUNTIES IN

THE VICINITY OF LAKE TEXOMA, OKLA-
HOMA AND TEXAS, SEPTEMBER 1945

SLIDES POSITIVE SLIDES

COUNTY EXAMINED OF P. vivax
Okl ahoma

Bryan 696 0
Carter 671 1
Love 874 2
Marshall 1,315 0
Texas

Cooke 253 0
Grayson 888 0
Total 4,697 3
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privies, sheds, culverts, and bridges.
In the absence of a suitable NRP in a
given locality an adult index station
was set up consisting of a large barrel
or a specially constructed, privy-type
house and was designated as an Artifi-
cial Resting Place (ARP) (Figures 8
and_9). Observations at these stations
were made at approximately weekly in-
tervals and the adult Anopheles mosqui-
toes present were counted. A total of
676 adult resting stations was chosen,
405 of which were NRP's and 271 were

9

few E-stations were located beyond the
limit of the one-mile zone. With few
exceptions, all anophelines found in a
station were actually collected and
counted.

To determine the actual breeding
places of quadrimaculatus, larval sta-
tions were selected in the lake proper
and in the watered areas within the
one-mile zone. Inspections were made at
two-week intervals, and a standard pro-
cedure of taking thirty dips at each
station was followed.

5 ARP’s. Of the total number, 479 stations
| were inspected regularly at weekly in-.
! tervals. In setting up the stations em-
| phasis was placed on those located within
one-quarter mile of the shore line of
the lake; these were designated as A-
‘ stations. Other stations were selected
i at one-quarter mile intervals within
the one-mile zone immediately surround-
ing the lake and were designated as B-,
C-, and D-stations, respectively. A

DENSITY OF ADULT ANOPHELES QUADRI-
MACULATUS. The greatest densities of
adul t quadrimaculatus were found in
Zones 1, 14, 15% 16, 21, 22, and 29
(Table VIII and Figure 10). In the above
zones 27 stations yielded over 100 quad-
rimaculatus for a single inspection
(Table IX). It should be stated that the
office of Malaria Control in War Areas
considers the density of ten female

Table VIII

DENSITY OF ANOPHELES QUADRINACULATUS ADULTS BY ZONES BASED ON HIGHEST WEEKLY SINGLE-STATION
OBSERVATIONS, LAKE TEXOMA, OKLAHOMA AND TEXAS, 1945.

|
| ) WEEK
| ZONE HIGHEST SINGLE
5/12 5/19 5/26 6/2 6/9 6/16 6/23 6/30 1/1 1/14 1/21 1/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15 9/92 9/99 10/6 10/13 10/20 10/27 11/3 11710 11/17 [STATION COUNT
Okla.
1 T o6 o 8o Y 4 3 3 1 0 20 15 4 2 2 52 1is 873 400 267 160 77 52 131 233 171 167 go 873
2 P 0 0 0 13 9 s i3 i1 41 9 10 1 2 4 19 19 15 g o 1 1 1 2 - 47
3 = @ L 0 2 0 1 3 3 3 7 7 43 g 9 0 3 45 11 9 5 3 3 2 2 2 o 45
4 = 0 e 0 e L % B 3 2 il 2T ey . s 5 1 5 5 . 1 1 - 1 . - 23
510 - 0 -1 0 o o 13 10 10 8 2 8 10 10 19 15 5 5 3 2 3 2 1 0 0 29
6 0o - 00 0 0 1 5 2 4 - & 2 2 5 4 2 2 . 0 1 0 0 0 0 65
7 9 0 0 0 0 0 0 19 22 28 6 22 6 o2 42 30 36 25 S8 26 21 44 78 35 o5 9 3 2 8
o f0 o - 0 2 1 1 8§ 3 %9 7 15 5 11 23 25 19 19 £ @ . 0 3 0 1 2 0 25
11 00 - 0 0 0 0 0 4 1 ¢ 12 3 s 0 7 10 31 4 32 o 2 0 0 0 0o 0 0 31
| 12 b0 -1 0 0 4 10 5 3 24 29 17 12 10 - 3 - _ | 0 4 5 6 14 o0 29
! 13 0 - 0o . 0 1 4 o 1 17 B 21 16 38 22 . 3 3 4 2 i 2 - 38
I 14 - 2 0 0 1 3 42 2 138 45 95 76 210 180 102 67 105 12 47 31 12 ¢ 6 5 4 0 2 210
15 9 0 1 1 1 1 3 25 34 35 390 108 131 183 286 149 201 143 37 62 S 23 15 g5 6 3 3 8 286
| 16 1 3 3 6 13 13 13 26 183 544 428 596 714 1700 1451 1892 2750 2306 764 1027 506 41 43 40 9 8 10 9 2750
17 1 0o o 1 2 0o "1 3 2 1239 25 22 21 39 36 46 46 25 22 6 2 3 0 5 9 2 46
! 18 A T T U B = < G o - 15 0 4 12 g 0 0 0 0 0 85
1 Jo 0 0 0 0 0 0 1 1 3 39 2 T 4 40 10 71 13 9 1 g 5 2 1 1 0 0 40
| 20 b0 0 0 0 o 3 2 3 3§ 7 1 7 6 3 7 1 5 7 3 1 1 3 0o 2 3 0 17
i 2 (0 0 0 0 0 0 1 0 2 1 13 3 21 45 43 24 17 0 3 7 5 5 3 1 4 1 1 0 45
2610 0 0 0 0 0 o0 2 § 2 ‘4 3 3 16 18 8 14 1 70 5 3 3 3 0 0 0 o 0 70
i 27 0 0 0o 0o 0 0 0o 1 o 2 15 2 1 o 5 100 25 9 7 § I 12 4 4 2 0o o s 40
28 0 0 0 0 0 0 0o 0o 0 0o 32 § o 0 0 0 0 0 0o o . o g 0 0o 0 9 -
29 0 0 00 0 W0 6 1 3 45 ize 32 40 104 49 69 33 23 283 3 2 1 0 1 1 0 104
| 31 00 0o 0 0 o 0o o o o o B % 0 0 0o o 0o 0o - g 0 0 0 0 o - 0
‘ 210 0 0 0 0 0 0 0 0 0o ¢ o o 0 3 8 0o o0 0 o . . 0 0 0 0 0 . 8
| 33 0 0 0 0 0 0o 0 o 0 0 o o o o o o 0o o o o . 0 0 0 0 0 & 0
Texas
[ 00 0 0 0 0 0o 0 0o 0 . 13 6 42 26 B 27 51 41 5 7 4 1 0 0 1 - 60
8 00 0 0 1 1 0o 0o 0o o 2 7 %9 3.3 3 6 10 1 2 1 3 5 0 0 0 o - 13
9 0 0 0 0 0 0 0 3 3 o0 g 14 4 13 9 5 3 4 ¢ 2 1 o 1 0 1 0 . 71
80 - 0 0 0 0o 0 4 4 1 5 5 ' 7 1 3 3 4 2 4 3 o 1 0 0 0 10 ‘4 10
21 D0 0 00 0 3 6 6 13 155 201 M3 52 65 24 186 67 55 11 15 12 g9 12 13 11 g 0 291
22 5l 0 0 3 1 0 3 16 9 55 207 953 261 154 166 166 108 8 45 4 4 5 7 1 1 0 < 261
23 © 0 0 0 0 0o 0 1 1 6 6 11 3 017 14 20 13 26 14 3 5 1 3 0 9 1 0 33
24 0 0 0 0 0o 1 0o o 0 o . 7 BNM 1 5 2 2 4 1 5 - 1 1 -0 0 5
25 -0 000 - - 0 . 0o o o 3 . 2 2 1 1 8 . 0 - 0 0 o - 8
26 g © &= 20 0 0 6 = o0 10 4 3 3 3 3 4 1 0 2 . o 0 0 - 0 0 10
27 0 4 0 0 0 0o 0 0 0o 0o o0 1 s 1 § 1 - 5§ 1 < § 3 0 0 0 - 0 0 5
28 8 0 0 0 0 0 6 0 - 0 11 st 12 3 8 12 3 17 2 4 o 0 1 o 0o o 0 54
Ao - 9 06 0 w o & - 4 3w o L T - 0 5 o . 0 18
gh
te- ] 13 3 613 13 13 42 183 544 428 596 714 1700 1451 1892 2750 2306 764 1027 506 77 18 131 233 171 167 89 2750
7

4. A mosquito control Project was in operation at Tishomingo, Oklahoma,” July 3 - October 9,
1945, and undoubtedly reduced the quadrimacul atus population in this area.
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Table IX

NUMBER OF STATIONS
HAVING HEAVY DENSITIES OF
ANOPHELES QUADRIMACULATUS ADULTS

BASED ON WEEKLY INSPECTIONS, 1945

quadrimaculatus per station for three
consecutive weeks as the threshold of
sanitary significance. The highest sin-
gle station count’ of the survey was
2,750 quadrimaculatus, collected in

Station 16-C (Figure 7), Zone 16, on
ADULT | STATIONS HAVING August 31, 1945,

STATE (ZONE | STATIONS | OVER 100 QUADS. The greatest densities of quadrimacu-
latus were found beyond the, quarter-
Total Npy| N Fezoont mile zone adjoining the lake (Table X).
Oklahoma 1 24 10 41.0 The maximum station counts within the
Oklahoma | 16 19 7 38.9 quarter-mile zones from the lake were
as follows: A, 333; B, 400; C, 2,750,
Oklahoma | 15 | 16 40 @0 D, 873; and E, 160. The finding of the
Texas 21 21 2 9.5 highest adult quadrimaculatus densities
Okl ahoma | 14 24 2 8.3 in the C and D quarter-mile zones (%-1
Texas 29 15 1 6.6 mile from lake shore) indicates that
the principal breeding areas were locat-

Oklahoma | 29 32 1 3.1 ) o4 outside the lake proper.

Table X

HIGHEST SINGLE STATION COUNTS OF ANOPHELES QUADRIHACULATUS ADULTS
IN QUARTER-MILES (A, B, C, D, E) DISTANCES FROM LAKE TEXOMA,
OKLAHOMA AND TEXAS, 1945

DISTANCE IN MILES DISTANCE IN MILES
STATE| ZONE|0-1/4[1/4-1/2{1/2 3/ 4] 3/ 4 1] Over 1§ STATE|ZONE 0-1/4{1/41/2]1/23/4]3/4-1[Over 1
A B C D E A B C D E
Okla.] 1 56] 400 54 1873 160 JiOkla.| 27 40 --- 22 5 0
o 2 47 3 11| 1 19 ‘|28 B | ocme | tem oce ] S
e 3 13 5 2] 10 45 o 29 | 104 18 36 1| ---
4 4 23 3 71 11 16 “ 131 0 0 0 Jewa] caa
1 5 29 3 21 10 15 “ 132 . B loce | cnm
‘ 6 22 3 1 1 3 o 33 0 0 0 0f ---
o 7 78] ---* --- 0 --- [ Texa 1 6 29 35 19 60
-5 10 25 4 8] 19 1 ‘ 8 13 11 13 Jece | <<=
“ 111 12 3 0] © 31 ge 91 71 21 | ssn Jewsn | wes
“ 112 29 14 0 0 ——— s 18 10 4 4 fewn | cua
£ 13 38 38 8 8 3 o 21 | 291 42 186 2| ---
o 14 58| 210 180 { 23 -——— “ 22 24 25 261 22| ---
. 15 il3 12 286|239 -—-- ‘ 23 36 26 --- 4} ---
* 16 333| 182 2,750 76 13 S 24 5 3 5 1 4
o 17 22 65 46 6 --- & 25 8 2 } |ess] aca
‘118 61 85 ) — “ |26 10 | --- T Y
“ 119 40| 19 §leve | o “ 127 2| --- ] -1 5
“ 120 17 4 1 2 5 & 28 54 17 == |==e | -=a
“ 125 45| --- --- 0 --- & 31 18 18 3 |-==] ~w-
“ 126 01 --- 27 0 1 !

* No station present.

5. A single station count refers to the number o

for any given station on eny one date.

f Anopheles mosquitoes counted and recorded




LOCATION OF ANOPHELES QUADRIMACULATUS
BREEDING FOCI. The location of the most
important breeding places for the larvae
of quadrimaculatus in zones having the
highest adult counts were as follows:

Zone 1 - Bryan County, Oklahoma (Sec-
tion 27). This area which is located
adjacent to the Denison Dam contains
approximately eighty acres of potential
mosqui to breeding habitat (Figure 11).
All data gathered indicate that the ma-
laria mosqui to-breeding problem has be-
come more acute in this area because of
the proximity of Lake Texoma. A contin-
uous water supply from one of the toe
drains (Figure 12) has created much of
the problem. As shown in Figure 11 the
water flows southeastward and eventual -
ly becomes impounded in Swamps C and E.
Swamp-D is formed by seepage water. The
series of three swamps is studded with
timber standing in water ranging from
a few inches to about three feet in
depth (Figure 13). Ip addition to the
timbered areas, Pond A and Marsh B are
located nearby.

Zone 15 - Johnston County, Oklahoma
(Sections 4, 8, 9, 16). The Pennington
Creek inlet which contains about 30 acres
of uncleared timber is an important breed-
ing place.

Zone 16 - Johnston County, Oklahoma
(Section 16). The extremely high pro-
duction of malaria mosqui toes in this
section is due to two swamps of about
80 acres in extent (Figure 14).

Zone 21 - Grayson County, Texas. The
chief source of breeding is 300 acres
of uncleared timber in the Pig Mineral
Creek inlet. This breeding area is within
the Hagerman National Wildljfe Re fuge.

Zone 14 - Johnston County, Okl ahoma
(Sections 7, 12). The highest larval
counts in this zone were found in the
Rock Creek and Sandy Creek inlets which
contained a moderate amount of flotage.

Zone 22 - Grayson County, Texas (Sec-
tions 25, 30)., The Principal breeding
places consist of a one-acre cattail
pond 1in Section 30, and a creek inlet 1in
Section 25 which contains a large quan-
tity of flotage. This breeding area is

6. Ten or more specimens at a single-station
observation,
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within the Hagerman National Wildli fe
Re fuge.

Zone 29 - Marshall County, Oklahoma
(Section 5). The most important hreed-
ing place is an inlet about % of a mle
Jouth of Lebanon, Oklahoma, where willows
and flotage are abundant.

It should be emphasized that while
a significant amount of quadrimacul atus
breeding did occur in certain limicted
areas within the reservoir proper; the
results of the 1945 larval survey, to-
gether with data from adult index sta-
tions, demonstrate that areas outside
the lake proper constitute the primary
source of breeding; although in Zone 1
the heavy production was due indirectly
to the presence of the dam. Breeding in
the lake during 1945 occurred princi-
pally in the inlets containing unclear-
ed timber and flo tage.

PREVALENCE AND SEASONAL DISTRIBUTION
OF ANOPHELES. Of the 89,804 specimens
of Anopheles adul ts collected during
the survey, 65.5 percent was quadri-
maculatus, 32,4 percent punctipennis,
and 1.8 percent pseudopunctipennis,
Anopheles crucians and barberi were
found in extremely small numbers,

A study of the seasonal distribution
of anophelines in the vicinity of Lake
Texoma reveals that punctipennis appears
earlier in the spring and breeds later
in the fall than quadrimaculatus (Figure
15). Significant® densities of female
quadrimaculatus adults were found for a
period of six months (June § - Decembe r
7), and densities of over 100 at a sin-
gle station observation for a period
of four months (July 5 - November 7).
Quadrimaculatus reached the peak of its
abundance during the latter part of
August and the first part of September.
Pseudopunctipennis adul ts werenot found
be fore August 4 and became most numerous
in October.

SPECIAL ENTOMOLOGICAL SURVEYS. En-
tomological studies of lesser extent
were made in the vicinity of Lake Texoma
during 1944 by the Oklahoma State Heal th
Department, and constitute the only sig-




1. s s a7

RS

r

N

T

T

T

i —

12

TEXOMA

LAKE

DENISON

o
o
TOE :
oRaINY D =
o

-
J :JQ. - PONDS

INTAKE
STRUCTURE

LEGEND

WOODED AREA

MARSH

TREES IN WATER (S AMP)

|1 ® ARP (ARTIFICIAL RESTING PLAGE)
“8 NRP (NATURAL RESTING PLAGE)

LAKE TEXOMA SURVEY
DAM SITE AREA (SEGT. 27 - ZONE I)
BRYAN COUNTY, OKLAHOMA

SCALE
o va .

Figure

11




nificant data on Anopheles prevalence
collected prior to 1945.

At Powell, Oklahoma, five adult Anoph-
eles index stations were visited weekly
from May into October 1944, At these
five stations, the highest single-sta-
tion counts of quadrimaculatus for the
season were: 363, 139, 68, 16, and 6.
In 1945 the highest weekly single-sta-
tion counts for five stations near Powell
were: 707, 6, 9, 3, and 3. While these
data for the two years are not consid-
ered comparable, it is felt that a sig-
nificant difference in the Anopheles
population is indicated. It is to be
emphasized that the greater Anopheles
population in 1944 was undoubtedly due
to the high breeding potential of the
lake margin where the rising water level
during the 1944 mosquito breeding season
gradually advanced into marginal vegeta-
tion and at the same time carried large
quantities of flotage (Figure 16) which
together produced an almost i1deal mala-
ria-mosqui to breeding habitat. During
the 1945 season a spring surcharge strand-
ed much of the flotage before the mos-
quito breeding began and following the
subsequent recession to the normal pool
elevation a clean shore line unsuitable
to Anopheles production resul ted.

Further substantiation is given to
the foregoing discussion in the fact
that during a special survey in Sep t-
ember 1944, large numbers o f Anopheles
larvae, 98.3 percent of which were quad-
rimaculatus, were found along the mar-
gin of the lake between the dam site
and the Cumberland Oil Field levees,
a distance of approximately 20 miles,
while on a special survey over the same
area in September 1945 no larvae were
located.

BIOLOGI CAL FACTORS AFFECTING ANOPH -
ELES PRODUCTION. At present only a few
aquatic plants conducive to anopheline
production have be come established in
relatively small areas within the lake
1tsel f. Several indigenous species which
will probably become established in the
reservoir have been found in the vicinity
of Lake Texoma. The following is a list
7. This count 0f 70 was made in the same
Station as the 363-count of 1944; however,

the other four stations in 1945 were not in
the same locations as those in 1944,

(above) Figure 192. Toe drain outlet in dam-
site area.

(center) Figure 13. Standing timber in swamp
E of dam-site area.

(below) Fi
Zone 16.
' 4 %

gure 14, Swamp near highest NRP,
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of those plants which have been noted

in the Lake Texoma region: IL Jl : ,l ll
Stonewort Chara E /\/ W —
*Cattail Typha latifolia ﬁsp / A
Arrowhead Sagittaria : "
Water plantain Alisma plantago-aquatica > /
*Duckweed Spirodela polyrhiza — "\
*Willow Salix / Lo \ -/ AN
*Smartweed Polygonum™ coccineum g?ﬁL S fo — = Sw ] ,’, “I'T“-‘ ," ".“'\\
Water lily Nymphaea tuberosa » 1 < AN .
Lotus Nelumbo pentapetala £ -/ Y \[!
*Water primrose Jussiaea diffusa, I—J N VI, -1\
decurrens 4 ! ‘7—/ \ b
*Water milfoil Myriophyllum : ; e ! 'l‘-_‘
Water pennywort Hydrocotyle ranunculoides II ". ’ 4 ‘\ &
* Occur within Lake Texoma L / ‘|! ‘ \
/ j ;
The top-minnow, Gambusia af finis, / / '\/'/ '
is common in the region and has become AR LR LY LN T RN VAR Y TR R R TN T
well -established within the reservoir. T M o hAD TSI I drodteles, epsiimmeine,
I t ShO ul d be emp has iz ed th a t i n some z:Gslrfp—CST:\:z':IGC:::iRVATlONS, LA;IEG'TEleOMA, OKLAHOMA AND TEX':.S'H—“'I'S:

locations where the top-minnow was very
abundant, Anopheles larvae were also
taken in large numbers which seems to

indicate that these fish in some situa- HIGHEST STAT
tions are not too important a factor 1945 10N COUNT
2 “i % o . s PER INSPECTION
in limiting malaria-mosquito larvae
production. WEEK ENDING: QUAD. PUNCT. | PSEUDOP.
May 1 0 20 0
RECREATION AND WILDLIFE AREAS %g % g% 8
. 26 3 56 0
' In 1941 Congre-ss authorized the Na- Jufte 2 6 50 0
tional Park Service of the Department 9 13 42 0
of the Interior to make a survey of the %g %g %g 8
Lake Texoma area. As a result, a report 30 42 81 0 :
on the ‘‘Recreational Resources of the July 7 183 63 0 §
Denison Dam and Reservoir Project” was %f Zg’g Zg 8 i
published. This work contains a detailed 28 594 60 0 8
master plan on recreational develop- Aug. 4 714 74 1 ]
. 11 1,700 94 0 5
ment. A considerable number of recrea- 18 1, 451 79 1 5
tional areas was proposed (Figure 1). 25 1,892 60 7 j
In 1946 the National Park Service pre- Sept. 1 2,750 44 1 !
e p 8 2,306 44 14
pared a modified master plan. This plan 15 764 70 14
- 22 1,027 86 16
c?lls for the_ developfnent of recrea 35 506 59 28
tional areas in approximately the same
P . " & % Oct. 6 717 48 39
locations as outlined in the original 13 .18 41 109
master plan, but on a less extensive gg %;’% g; %,?
scale. Even though a completely organ-
. . Nov. 3 171 189 22
ized program has not become a reality, 10 167 97 17
already thousands of people have been 17 89 48 12
attracted to the lake where they have




participated in various types of out-
door recreation, including fishing,
hunting, boating, and picnicking.

In general, the modified master plan
calls for the following types of rec-
reational developments: Recreational
areas proper; concession sites (without
over-night facilities), home sites (land
developed and leased for use as home
building sites), and a site for a Boy
Scout camp. It is considered that these
developments, with two possible excep-
tions, are satisfactorily located from
a malaria control standpoint. The loca-
tion of recreational sites near the
towns of Lebanon and Tishomingo, Okla-
homa, where large populations of quadri-
maculatus have been found, is considered
inadvisable unless the necessary malaria
control measures are taken.

An investigation of the Lake Texoma
area was made by the Fish and Wildlife
Service in 1942, and two sites were se-
lected and have been developed for wild-
life refuges. The Hagerman National
Wildlife Refuge consists of a 10,500-

acre reserve on the Big Mineral Arm in

15

Texas, while the 13,500-acre Tishomingo
National Wildlife Refuge is located in
Oklahoma. The location of these two
refuges appears satisfactory from a
malaria control standpoint. Although
the western limit of the Oklahoma ref-
uge lies within one mile of the town
of Tishomingo, the present potential
mal aria-mosquito breeding areas are
located at a safe distance from the
town,

PREDICTION OF MALARIA HAZARD

A conclusion regarding the malaria
hazard in the Lake Texoma area must be
based upon such findings as are dis-
cussed i1n the foregoing sections of this
report. These findings may be briefly
summarized as fol lows:

1. Most of the lake shore is not
favorable for malaria mosquito pro-
duction. Uncleared inlets present the
greatest problem.

2. Aquatic plants, with the exception
of willows, have not invaded the ! ake
to any considerable extent.

Figure 16. Flotage in Lake Texoma prior to High Surcharge in 1945.
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3. The present water-level operation
of the reservoir, particularly the spring
surcharge, will tend to keep mosquito
breeding and aquatic plant growth in
the reservoir to a minimum. Should there
be a rise in the water-level in the
summer that puts the water into the
marginal vegetation, the water should
be lowered from the vegetation in less
than two weeks.

4. The human population within malaria
mosquito flight-range of the réservoir
is sparse. Tishomingo, Oklahoma, is
the principal town on the lake shore.

5. Epidemiological information based
on recent surveys indicates that malaria
1s present in the Lake Texoma area but
it is of low endemicity,

6. Hecent entomological data demon-
strate that Anopheles quadrimaculatus,
the principal vector of malaria in the
South, is common around the entire mar-
gin of the lake, and extremely heavy
populations are found in a few localized
areas, especially in swampy areas ad-
Jacent to the lake located in Zones
1 and 16.

7. The two most important areas from
a malaria standpoint, i. e., where heavy
densities of malaria mosquitoes occur
near large human populations, are the
dam site, where a large number of fisher-
men® gather, and the town of Tishomingo,
Oklahoma.

It 1s concluded from the foregoing
facts that although only a minor ma-
laria hazard is present at this time
a high potential malaria hazard does
exist in the Lake Texoma region. The
final section of this report contains
recommendations concerning the malaria
control measures considered necessary
to prevent a serious malaria problem
from arising.

RECOMMENDATIONS
FOR MALARIA CONTROL

These recommendations are designed to
provide malaria control in the territory
adjacent to all significant centers of

population and planned developments with
housing facilities; the proposed pro-
gram 1s not devised to provide compl ete
mosquito control on Lake Texoma. A care-
ful study of the entomological records
in relation to human population centers
formed the basis for all recommendations.

The proposed program includes: (1) clear-
ing, (2) drainage, (3) water-level man-
agement, (4) larviciding, (5) removal
of secondary growth (willows, etc.),
(6) flotage and drift removal, (7) aquatic
plant control, (8) location and develop-
ment of wildlife, recreational, and
leased areas, and (9) the establishment
of a malaria control unit.

CLEARING. It has long been recogni zed
that the clearing of the site of an
artificial lake is of paramount 1mpo r-
tance in preventing Anopheles production.
All timber and underbrush should be
removed up to elevation 620 (taking
into account the effects of the back-
water curve) in the following areas:
(1) in the Pennington Creek inlet near
Tishomingo, Oklahoma (Figure 17), (2) with-
in malaria mosquito flight-range of
the town of Lebanon, Oklahoma. It is
further recommended that in these two
areas the trees and underbrush be cut
at least six inches below the water
surface at the normal summer operating
level of the reservoir. The work should
also include the removal and disposal
of all logs, brush, and other debris
already felled and in the water between
the low-water elevation and elevation
620. Timber along the lake shore which
is killed due to intermittent inundation
should be removed periodically.

In the past, heavy production of
quadrimaculatus mosquitoes has usually
occurred on artificial lakes where the
timber and underbrush were not completely
removed. It is, therefore, recommended
that developments with housing facilities
be located beyond malaria mosquito flight-
range of uncleared timber areas on Lake
Texoma. If it appears desirable from
other standpoints to locate housing
sites within malaria mosquito flight-
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range of uncleared timbered areas, then
the timber and underbrush should be
removed.

These recommendations include the
removal of 35 acres of standing timber
at an estimated cost of $300 per acre,
a total of $10,500. This operation should
be carried out as soon as possible since
the removal of the timher will reduce
the cost and increase the efficiency
of larvicidal operations.

DRAINAGE. It is recommended that the
following breeding places be permanently
eliminated by drainage: (1) the pond
and series of swamps which lie imme-
diately east of the dam (Zone 1 - Sec-
tion 27, Oklahoma). This important breed-
ing focus should be drained as soon as
possible. On projects 2, 3, 4, and 5

(Figure 13), it may be necessary to con-
struct a series of small ditches lead-
1ng into the main outlet ditch; (2) the
small pond on the Preston Bend Peninsul a
(Zone 9 - Section 2, Texas) (Figure 18).

Any residual pools in the zone of
the flood-control pool (617 to 640)
which lie"within malaria mosquito flight-
range of Tishomingo and Lebanon, Okl a-
homa, or any planned areas with housing
facilities, should be drained if such
pools are located.

These recommendations include the
removal of 3,500 cubic yards of earth
at an estimated cost of $1.25 per yard,
a total cost of $4,375.

WATER-LEVEL MANAGEMENT. Proper water-
level management is recognized as one
of the most successful and efficient
me thods of mosquito and plant control
on artificial lakes. In view of the
fact that on Lake Texoma the proposed
operation of the reservoir necessitates
a constant-level pool at elevation 617
throughout most of the Year, except at
times of flood when the storage volume
between elevations 617 and 640 will
be used, the following recommendations
are made: (1) a high surcharge (above




Figure 18. Stock pond, Preston Bend Penin-
sula, Zone 9.

elevation 620) should be obtained in
the spring in order to strand flo tage
at as high an elevation as possible and
to 1insure a clean shore line during
the malaria-mosquito breeding season;
(2) a sharp drop in water-level should
follow the surcharge to strand flo tage;
(3) the water level should be held as
near elevation 620.0 in the spring as
possible to inhibit marginal growth.
The water level should be dropped to
elevation 618.0 at the beginning of the
malaria mosquito breeding season, to
be followed by a gradual recession
during the season; (4) following summer
floods the water elevation should be
brought back to an elevation which pre-
sents a clean shore as soon as possible
after the flood crest has been reached.

Aquatic plant growth may be a prob-
lem 1n Lake Texoma; however the small
amount of water fluctuation which will
inevitably occur (Figure 19) during
the summer months may be sufficient
to inhibit plant growth.

A study of the 1945 pool elevations
(Figure 19) shows that peaks occurred
during April, June, and October. These
correspond with the periods of heavy
precipitation (Figure 6). The highest
elevation recorded was 629.04 on April
18, 1945. During 1946 the water level
of the reservoir presented a more normal
picture than in 1945 (Figure 19) in that
precipitation was more normal and the
pool elevations fluctuated around 617.

LARVICIDING. Even though an artifi-
cial lake 1s well-prepared and maintain-
ed, 1t 1s generally necessary to con-
trol mosquitoes on certain sections of
the 1mpoundage by the use of larvicides.
The proposed larvicidal operations for
Lake Texoma are restricted to quadri-
maculatus breeding areas within mos-
quito flight-range of towns, centers
of populations, and recreational or
leased areas with housing facilities.
Larviciding of the following areas 1s
recommended: (1) within one mile of the
town of Tishomingo, Oklahoma, and Murray
College, 1t being understood that the
Corps of Engineers will not be expected
to larvicide those breeding areas near
Tishomingo not on Federal property (Fig-
ure 17); (2) within one mile of the
town of Lebanon, Oklahoma; (3) it will
be necessary to control mosquito hreed-
ing 1n the territory immediately east
of the dam (Zone 1 - Section 27, Okla-
homa) by the use of larvicides until
more permanent control is effected;
(4) in the event 1t is found impractical
to eliminate the stock pond on the Pres-
ton Bend Peninsula (Zone 9 - Section
2), mosquito breeding should be control -
led by the use of larvicides.

Even though the entomological records
for 1945 do not indicate the need for
extensive larvicidal operations, future
entomological studies should be made
to determine whether larviciding should
be extended to control mosquito breed-
1ng near recreational and leased areas
with housing facilities. ’

Oil (Diesel No. 2) or paris green
are the two larvicides generally em-
ployed on artificial lakes. 0il, al-
though more costly, is also effective
against many species of culicine mos-
quitoes. Where possible, it is recom-
mended that o1l be employed and that 1t
be applied by a water-oil unit operating
from a shallow-draft boat. This type
of equipment is favored for use on arti-
ficial lakes because a heavy stream of
o1l and water is particularly effective
in breaking up mats of flotage commonly
found on inmpoundages, thereby resul ting
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1s more efficient control. Water-oil
larviciding is not feasible for large
acreages of shallow breeding places,
especially uncleared areas; these require
other larvicidal methods, such as air-
plane dusting with paris green.

In view of the considerable savings
which may be effected by the use of
DDT larvicides, especially as compared
to oil, consideration of 1ts use, with
adequate precautions against overdosing,
1s recommended. While the economic ad-
vantage of DDT larvicides over paris
green larvicides may not be consider-
able, 1t should be pointed out that the
former kills all types of mosquito larvae,
whereas paris green kills essentially
only anopheline larvae.

Avail able entomological data for the
Lake Texoma area reveal that the malaria-
mosquito breeding season extends from
May to October. It will, there fore,
be necessary to make approximately 20
larvicidal treatments each year. If it
be comes nNecessary in the interest of
flood control to raise and hold the
water at elevations above 620 during
the mosqui to breeding season, larvicidal
operations should be extended into tem-
porarily critical areas as determined by
entomological data.

It is estimated that about 90 acres
will require treatment by power equip-
ment and about 70 acres by hand. The
annual cost of the larvicidal opera-
tions will be approximately $12 750,

REMOVAL OF SECONDARY GROWTH. Although
there is a large acreage on Lake Texoma
covered with willows and underbrush,
the amount of mosquito breeding in these
areas in 1945 was not large. It is rec-
ommended, however, that willows and
underbrush be removed in the following
areas: (1) in the vicinity of Tisho-
mingo, Oklahoma, (2) near Lebanon, Okla-
homa, (3) near the dam site. It may be
Possible to mow these areas or even
burn them o ff. These methods have proven
practical and economical and should be
done in the fall.

The estimated cost of removing thirty
acres of secondary growth in the areas

described above at $50 per acre will
be approximately $1, 500.

FLOTAGE AND DRIFT REMOVAL. Flotage
generally found at the edges of newly-
formed artificial lakes tends to create
favorable habitats for quadrimaculatus
mosquitoes. In order to decrease future
malaria control costs it 1s recommended
that: (1) a high surcharge be provided
in the spring to strand this objection-
able material (this operation is by far
the easiest, quickest, and cheapest
method for removing flotage); (2) an
inspection be made of the speciai con-
trol areas near the towns of Tishomingo
and Lebanon, Oklahoma, to determine if
it will be necessary to remove drift-
wood by manual or mechanical methods
1n order to facilitate larvicidal opera-
tions; (3) an inspection be made where
large concentrations of driftwood occur
on the shore. It is believed that many
such accumulations can be burned at a
small cost, and thereby obviate the
possible shifting of the driftwood by
high water and wind into control areas,
thus Necessitating its removal at a
greater expense.

The estimated cost of this operation
will be approximately $1,000.

AQUATIC PLANT CONTROL. Plants whi ch
are undesirable from a malaria control
standpoint should be controlled within the
reservoir. The early determination of the
Presence of such plants and the institut-
ing of steps toward their control will
greatly reduce the cost of removal, as
well as the cost of mosquito control.

There is a good possibility that the
more recently developed methods for the
chemical control of plants will be use-
ful on Lake Texoma and it is suggested,
in view of economy, that the use of
these methods be investiga ted.

American lotus has been located in
ponds in Zone 15 (Section 10) and Zone
14 (Section 22) in Oklahoma, and in Zone
28 (Section 30) in Texas. It is recom-
mended that these plants be controlled
as soon as possible to aid in prevent-
ing their introduction into the 1ake.




The cost of removing this aquatic
plant from three acres comprising these
ponds will be about.$300.

DEVELOPMENT OF RECREATIONAL AND LEASED
AREAS. It is highly desirable that a
careful study be made of the terrain
and of available entomological records
before locating any housing facilities
on the margin of the lake.

If the fol lowing procedures are car-
ried out, 1t is believed that suitable
recreational areas can be selected at
minimum disease hazard and mosquito
control cost.

1. All recreational and leased areas
with housing facilities should be locat-
ed more than two miles from Wildlife
Refuges which provide favorable breed-
ing habitats for the quadrimaculatus
mosquitoes.

2. No recreational or leased area
with housing facilities should be locat-
ed southeast of Ravia; Okl ahoma, in
Zone 16, because of the hazardous popu-
lation of quadrimacul atus mosquitoes
found there. These areas should be locat-
ed where mosquito breeding has proven
light, or where the potentiality for
breeding is low.
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3. The use of these areas will be
increased by provision of water supply
and sewage facilities installed in ac-
cordance with the standards of respec-
tive state health departments and by
construction of all-weather roads lead-
ing into each area; and will be select-
ed for their natural attractiveness.

While the cost of proper planning
will be negligible, time spent on this
phase of the program will greatly in-
crease the usefulness of the lake from
many standpoints and will result in
lowering annual mosquito control costs.

RESTRICTION ON USE OF LAND. In the
territory adjacent to wildlife areas
and sections of the shore line where
heavy mosquito production is taking
place and where it is planned not to
recommend the control of mosquitoes,
it is recommended that consideration
be given to permitting the owner or
lessee the normal use of the land for
timbering, farming, grazing, or other
normal uses during the mosquito breed-
ing season. The restriction included
in this recommendation should prohibit
the night occupancy of existing dwell-
ings or the construction of new dwell-

Table XI
LOCATION AND EXTENT OF PROPOSED MALARIA CONTRCL PROGRAM

ON LAKE TEXOMA, 1946
OKLAHOMA TEXAS
MISC. TOTALS
TI SHOMINGO|LEBANON | BELOW DAM PRESTON BEND|ZONE 28

Clearing 32 acres | 3 acres --- --- --- --- 35 acres
Drainage --- --- 12,5900 cu.yd.| 200 cu.yd.| --- 800 cu.yd.| 3,500 cu.yd

Power 30 acres | 5 acres - -—-- -— 45 acres 80 acres
Larviciding ,

Hand 5 acres | 5 acres 10 acres -—— - 50 acres 70 acres
Willow Con-

trol 15 acres | 4 acres 11 acres --- p— -—— 30 acres
Dri ftwood

Removal 11 miles - --- --- - -——- 11 miles
Aquatic Plant

Control 2 acres - - -—- .1 acre ——— 3 acres
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ings for human occupancy within the
mosquito flight-range zone. The re-
striction on the use of the land should

It is recommended that a small, full-
time malaria unit be organized to super-
vise all malaria control operations on

prohibi t the use of tents for night the reservoir.

occupants during the mosquito breed-

. The key professional personnel would
ing season.

consist of an engineer and an entomolo-
gist who, together with the necessary
sub-professional personnel, would carry
on the control program. The primary
duties of the engineer would be to plan
and direct control operations; purchase
equipment and supplies, and employ and
and train the necessary operational per-

ESTABLISHMENT OF A MALARIA CONTROL
UNIT. The success of the proposed ma-
laria control program for Lake Texoma
will depend largely on the selection
of well-qualified personnel to direct
the operational and entomological phases
of the program.

Table XII
COST ESTIMATE OF MALARI'A CONTROL ON LAKE TEXOMA, 19 46
ITEM UNITS UNTT | BETIMATED | -popans
COSTS COST
Non Recurrent Costs
Clearing 35 acres| $300.00 | $10,500.00
Drainage 3,500 cu.yd. 1525 4,375.00
Driftwood Removal 11 miles 90.00 990. 00
- $15,865.00
Equipment
Water-oil Unit 1 $600.00 | $ 600.00
Hand Spravyers 12 15.00 180.00
Hip Boots 19 6.00 114.00
50-gal. Drunis 15 4.50 67,50
$ 961.50
Recurrent Costs (Per Annum) $16,826.50
Larviciding (20 applica-
tions) ,
Power 80 acres 3,00 | $12,150.00
Hand 70 acres 5:25
Willow control 30 acres 50.00 1, 500.00 '
Aquatic plant control 3 acres| 100.00 300.00 1
$13,950.00 *
Supervision
Engineer 1 3,400.00 [ $ 3,400.00
Entomologist 1 3,400.00 3,400, 00
Inspectors 2 2,400,00 4,800.00
Contingency Fund 700.00
$12,300.00$26,250.00
Total Estimated Cost
(First Year) $43,076.50




sonnel. The entomologist would plan the
inspection program, determine the need
for control in the vicinity of all housing
developments and centers of population,
and check on the efficiency of control
operations. In addition he would employ,
train, and supervise all entomological
inspectors to asslst in this work.

Before the control program 1s 1nau-
gurated, two entomological inspectors
should be employed, together with one
foreman and five laborers, for lar-
vicidal operations. The state health
departments can assist in the training
of the professional personnel.

Ry carefully planning hoth the entomo-
logical inspection and operational phases
of the program the small crew could be
enployed to advantage on a full-time ba-
sis. For example, the entomological in-
spectors and the larvicidal foreman and
crew can be employed during the winter
season to remove driftwood and secondary
growth, and to drain residual pools. This
more permanent work will be reflected in
reduced larvicidal costs in future years.

MODIFICATION OF RECOMMENDATIONS. The
recommendations included in this report
are based primarily on the entomological
data for 1945, together with other availa-
ble data and on the assumption that a
water level schedule favorable for mala-
ria control will be maintained. It is a
well-known fact that the incidence of ma-
laria and the prevalence of mosquitoes
vary from year to year and it is there-
fore dangerous to draw conclusions from
one year’s study. Among the factors hav-
ing a direct influence on the mosquito
population are: (1) climatological con-
ditions, (2) modifications in operating
schedules, and (3) the effects caused by
the falling of dead timber in the res-
ervoir. It is certain that a modifica-
tion of these recommendations will be
necessary in the light of more complete
information on the above mentioned factors. -

SUMMARY OF COST ESTIMATES

A summary (Tables XI - XII) shows the
location, extent, and cost of the pro-
posed malaria control program.

9. Indicates the appearance of the first
brood for the season,
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MALARIA CONTROL ON LAKE TEXOMA
DURING 1946

WINTER AND SPRING ACTIVITIES BY THE
U. S. PUBLIC HEALTH SERVICE. The U. S.
Public Health Service continued with
the entomological studies 1n the region
of Lake Texoma until the Corps of FEngi-
neers initiated a malaria control pro-
gram 1n June 1946. The primary purpose
of the entomological studies made between
January and June 1946 was to determine
quadrimacul atus densities during the
winter and spring in the vicinity of
the lake. For this special investiga-
tion, weekly inspections were made in
the area east of the dam site (Zone 1 -
Section 27, liryan County, Oklahoma).
Quadrimacul atus females were found dur-
ing each weekly 1nspection, except 1in
four instances between January 1 and
April 1; the highest single-station
observation for the period was five
quadrimacul atus which were found on
January 5, 1946.

The beginning of the quadrimaculatus
breeding season in the Lake Texoma region
was very early in 1946, The first quad-
rimaculatus larvae were found on March
27, and the first quadrimaculatus males’
on March 29. A significant density of
the vector (10 or more specimens in a
single station) was found i1n a station
on April 1, over 100 were found on May
6, and over 1,000 on June 19, 1946. These
records show that the quadrimacul atus
bkreeding season was about two months
earlier than in 1945 (Figure 20). Cor-
related with this.early breeding season,
the 1946 mean temperatures for the first
four months of the year were alove nor-
mal and were higher than the 1945 tem-
peratures for the corresponding period
(Figure 21). A temperature of 90° F,
was recorded 1n localities around Lake
Texoma on March 30-31.

MALARIA CONTROL P ROGRAM BY THE CORPS
OF ENGINEERS. Pursuant to recommenda-
tions made by the U. S. Public Health
Service, the Corps of Engineers organiz-
ed a malaria control unit on Lake Texoma
during the summer of 1946. The unit was




24

FIG. 20

I~
motll

~@wd
=5

NUMBER OF SPECIMENS

(MAR. 29)

]
. /
/ I
!
y 4
i
/
T L L1 1 T T VvV rd L1

T T 1T T T i T
512192 2 9 16232 9 623306 32027 4 Il 1825 | 8 152229
JaN FEB. MAR. APR. MAY JUNE

FIRST MALE

® ‘ FIRST MALE 7
\ (may_25)

EARLY SEASONAL DISTRIBUTION AND DENSITY OF A4nopheles
quadrimaculatus ADULTS IN 1945 AND 1946, BASED ON
HIGHEST WEEKLY SINGLE STATION OBSERVATION
LAKE TEXOMA, OKLAHOMA AND TEXAS

USPHS-GDC ATLANTA, GEORGIA FEBRUARY, 1947

comprised of the following personnel:
an engineer, an entomologist, two en-
tomological inspectors, two foremen,
and four laborers (the engineer, one
foreman, and two of the laborers were
part-time employees on the program.
The 1946 program consisted of two phases,
viz., entomological and engineering.

Entomological Inspection. The ob-
jectives of the entomological program
were to determine (1) quadrimaculatus
densities and to locate breeding places
of the vector in the vicinity of human
population centers and proposed develop-
ments on Lake Texoma, and (2) the ef-
fectiveness of the malaria control
operations.

Weekly inspections were made in the
two control zones, viz., the dam-site
area (Zone 1), and Tishomingo, Oklahoma
(Zone 15). Semi-monthly inspections were
made near other centers of human popula-
tion and proposed development areas which
included: (1) Home-site areas, (2) con-
cession sites, (3) Doy Scout camp, (4)
private camps, (5) small towns near the

1946 1945
WEEK HIGHEST WEEK HIGHEST
ENDING|STA. COUNT| ENDING|STA. COUNT
(Quad.) (Quad.)
Jan. 5 5 May 5 0
12 1 12 1
19 0 19 3
26 1 26 3
Feb. 2 1 June 2 6
9 1 9 13
16 0 16 13
23 0 23 13
30 4.2
Mar. 2 1
9 1
16 0
23 1
30 4
Apr. 6 39
13 40
20 16
27 8
May 4 75
11 183
18 59
25 197
June 1 74
8 380
15 400
2 1,048
29 1,046

lake shore, (6) recreational areas,
and (7) wildlife refuges.

The results of the 1946 entomological
study support the 1945 findings in that
the heaviest densities of the vector were
found in Zones 1, 15, and 16 (Table XIII).
Significant densities of quadrimaculatus
were found also in Zones 3, 7, 8, 9, 21,
22, and 29. Of the latter, Zones 3, 9,
and 29 are of particular interest from a
mal aria standpoint because of the presence
of the Sand Point llome Site in Zone 3,
Concession Site No. 2 in Zone 9, and the
town of Lebanon, Oklahoma, in Zone 29.

Important breeding places discovered
in 1946 included an old stock pond located
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on Government property on the Preston
Bend Peninsula, Zone 9, and some ponds
in Borrow Area D and Disposal Area I
near the dam site in Zone L.

Malaria Control Operations. Dam-site
area - It should be stressed that ex-
tremely high production of gquadrimacu-
latus occurred in the area below the
dam be fore control operations were start-
ed. For example, on July 19, 1946, six
collecting stations located around the
margin of Swamp E (Figure 11) contained
an average of 1,025 quadrimaculatus per
station, with a single-station count
of 2,220.

A drainage project was started 1n
the dam-site area (Section 27) on July
22 and was terminated on August 12, 1946.
During this period approximately 80
acres of potential breeding places were
eliminated by excavating five ditches
(Figure 11). The effectiveness of the
drainage project is revealed by a study
of the quadrimaculatus popul ations in
the area during the summer months (Fig-
ure 22). It will be noted that a striking
reduction of the vector occurred follow-
ing the week ending August 17. Although
the drainage project when completed was
very satisfactory, silting in the ditches

later caused incomplete drainage. A

limited amount of mosquito breeding
occurred in Swamp D after completion
of the project; this breeding can be

remedied by lowering drainage ditch No.
5 about one foot. Also, drainage ditch
No. 2 should be deepened to eliminate
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standing water i1n the ditch itself.
Pond A and an adjacent marshy area were
not completely drained by drainage ditch
No. 1, but subsequently these mosquito
breeding habitats were partially elimi-
nated by filling. A more extensive drain-
age system here, or completion of the
filling operations will completely elimi-
nate this breeding area.

Late in the season quadrimaculatus
larvae were found in various habitats,
such as ditches, ponds, etc., within
one-lialf mile of the Denison Dam. The
finding of these larvae prompted the
inauguration of a larviciding program,
which was continued from September 10
until October 22. Weekly applications
of 01l (Diesel No. 2) by hand sprayers
on about four acres of potential mos-
quito breeding places kept the vector
under control.

Tishomingo, Oklahoma - Before the
control program was started in Zone 19,
quadrimaculatus was breeding in moder-
ate to heavy numbers. On July 15, over
100 quadrimaculatus (63 females) were
found 1n a single station.

MONTHLY TEMPERATURE RECORDS
FOR DURANT, OKLAHOMA, 1945 AND 1946

1945 1946
MONTH ‘ NORMAL

MEAN MEAN
Jan. 42.8 43.4 42.3
Feb. 45.9 50.3 45.5
Mar. 58.4 58.8 54.8
Apr. 61.5 66.9 63.0
May 69.0 67.9 70.4
June 77.0 75.6 79 0
July 78.8 22.5 83.1
Aug. 78.5 82.3 83.3
Sept. 74.4 76.6
Cct. 61.4 65.1
Nov. 59.5 53.4
Dec. 40.5 44.1
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Table X1II

DENSITY OF ANOPHELES QUADRIMACULATUS ADULTS BY ZONES
BASED ON HIGHEST WEEKLY SINGLE-STATION OBSERVATIONS,
LAKE TEXOMA, OKLAHOMA AND TEXAS, 1946

ZONE “ WEEK ENDING_ HLGH
6/22| 6/29] 1/6'| 1/13| 7/20| 7/27| 8/3 |8/10 |8/17 8/24|8/31/9/7]|9/14|9/21|9/28| 10/5[10/12|10/19|10/26| 11/2|11/9| COUNT
1 11,04801,046/1,037/1,707] 2,220 | 2,134]1,446[1,091{358| 90 |76 | 35| 52| 73|66 | 94| 41 | 11 | 52 | 106 | 15]2,22
3 1 11 3 14 17 4 o 17l
4 1 0 1 2 2 6 4 4 6
5 0 0 0 2 8 1 3 3 8
6 1 3 0 1 2 1 1 Q 3
7 2 11 10 9 16 8 3 6 2
8 ] 3 3 2 3 22 3 1 1 22
9 17| 21 3 4 1 12 4 9 28 28
10 0 0 0o 1 3 3 1 2 3
11 2 0 0 0 2 4 0 0 4
12 ] 0 0. 0 0 0 |
15 9] 8] 23] 30| 119] 39| 37| 23] 16[15 |12 [15]| 11| 30|22 | 18| 15 | 18 | .11 | 18| 6| 119 i
16 874 735 874
18 1 2 6 6 0 0 0 1 4 3 . 6 {
21 47 7 21 8 I
22 73 35 24 16 73
23 5 1 0 | 0 0] 1] 3 0| 3 1 2 5] 0 5
24 0 1 0 0 7 0 7
25 0 0 4 1 0 4
28 1 1 1 0 4 3 4 4
29 00 21| 46| 22 37| 23 9] 8 6 9 p) 3 1 46
33 of 1 0: 0. 0 2 0 2
HIGH
STA. 11,0481,046)1,037[1,707| 2,220 ( 2,134 1,446/ 1,091{358| 90 [76 | 35| 73|735)|66 | 94| 41 | 18 | 52 |106| 15/2,2%

1100— 1100
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1000 JULY 22, 1946 1000
; - FIG. 22 ,
2 900 . ~900
S J
& 800 ~800
'3 1 s
& 700 700
g 600 -600
w b S
< 500+ 500
] i __ DRAINAGE COMPLETED s
2 L~ AUGUST 12,1946
~ 4004 - 400 ‘
é' H L
3 300+ 300
=1
q T i :
Z 2004 -200
o
E ] !
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‘J l EFFECT OF DRAINAGE ON SEASONAL DISTRIBUTION AND DENSITY OF Anopheles
[ quadrimaculatus ADULTS IN THE DAM SITE AREA (ZONE | , SECTION 27) BASED
| ON WEEKLY AVERAGES OF SIX STATIONS, LAKE TEXOMA OKLAHOMA , 1946
USPHS- CDC ATLANTA , GEORGIA FEBRUARY , (947

* See tabulation page 27,




The control program was started on
July 29 and was terminated on November 1.
Approximately 28 acres .- 15 by power and
13 by hand - were treated each week with
0il. The power spraying was done by means
of a water-oil unit which operated 1in
the Pennington Creek inlet. Ponds locat-
ed on Covernment property and in the
vicinity of the town of Tishomingo were
treated by means of hand sprayers.

The results of the larviciding at
Tishomingo were quite satisfactory.
The entomological records reveal that
at no time after control was started
were more than 10 female quadrimaculatus
found in any resting place in Zone 15
for a period of three consecutive weeks.

A summary (Table XIV) showing the
cost of the malaria control program on

Lake Texoma for 1946 follows:

Table XIV

COST OF MALARIA CONTROL ON LAKE TEXOMA,
OKLAHOMA AND TEXAS, 1946, CORPS OF ENGINEERS

UNIT
ITEM ’ UNITS COSTS TOTALS

Drainage 2,447 cu. ydJ§ 0.29|% 708. 44
Filling 5,400 cu. ydJ 0.09 463.00
Larviciding

(14 applications)

Power 15 acres 3.76 789.60

Hand 13 acres 5.14 935,48
Supervision

Engineer (1 month) 1 377.00 377.00

Entomologist

(4 months) 1 283.00( 1,132.00

Inspectors (5 months) 2 200.00| 2,000.00

Total Cost $6,405.52
APPENDIX

Acknowledgment is hereby made to
the following partial list of individ-
uals and public agencies for their as-
sistance and cooperation in making the
survey and preparation of this report.

Darcey, Mr. H. J., State Sanitary Engi-
neer, Oklahoma

Ehlers, Mr. V. M., State Sanitary Engi-
neer, Texas State Board of Heal th

Griffith, Dr. Melvin E., S. A. Sani-
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QUADRIMACULATUS
WEEK ENDING (Ave. of 6 Stations)
June 8 159
15 202
22 583
29 688
July 6 377
13 1,012
20 1,025
27 768
Aug. 3 368
10 g 463
17 169
24 38
31 22
Sept .7 15
14 24
21 30
28 29
Oct. 5 46
12 12
19 3
26 22
Nov. 2 47

tarian (R), Oklahoma State Department
of Health, USPHS
Haas, Dr. Victor H., Senior Surgeon,
~ USPHS
Johnson, Mr. Arthur H., Engineer (R),
USPHS, Okl ahoma
Johnson, Mr. Henry A., Senior Sanitary
Engineer, USPHS
Lyman, Dr. F. Earle, S. A. Sanitarian
(R) USPHS
Porter, Mr. Don W., Associate Engineer,
USPHS
Rector, Nelson H., Senior Sanitary Engi-
neer, USPHS
Reider, Dr. R. F., Surgeon (R), USPHS
Rowe, Dr. John A., Sanitarian (R), USPHS
Shannon, Mr. Asa V., Principal Engi-
neer, U. S. Engineering Department
U. S. Engineer Office, Denison, Texas
County Health Departments
Cooke County, Texas
Grayson County, Texas
Bryan County, Oklahoma
Carter County, Oklahoma
Marshall County, Oklahoma




GRADUATE TRAINING

IN PUBLIC HEALTH WORK

Entomologists and Parasitologists on the
CDC program who are considering advanced
study will be interested 1in courses
offered at Columbia University.

A course of general graduate training in
public health, leading to the degree of
Master of Public Health, 1s available.
The broad objective of this course is to
train students as members of the health
department community, and the degree is at
a higher level than the Master of Science
degree.

Entomologists, medical health officers,
and engineers in this advanced course
would spend the first half of the academic
year studying required courses in public
health administration, epidemiology,
sanitary science, bio-statistics, sanitary
chemistry, sanitary bacteriology, and
public health education. Mainly, these
subjects deal with principles.

The second half of the year, advanced
electives would be studied in the epi-
demiology, natural history, and practices
in specific fields of environmental dis-
ease control. These include, among others,
two lecture courses in the ecology and
planning of mosquito control (principally
malaria) and murine typhus control, re-
spectively. _

Two later courses in the same subjects
deal with the detailed execution of control
measures.

Other electives in food sanitation and
milk sanitation may be taken if desired.

. A separate laboratory course in the

taxonomy of disease-bearing insects,
accompanying the insect control courses,

‘may be taken. However, it is assumed that
graduate entomological students generally

will not need this.

Electives are also available in med-
ical entomology and parasitology. Both
of these are given by the Department of
Parasitology, headed by Dr. Harold W.

Brown. Parasitology courses would be lec-
ture and laboratory work of a systematic,
but essentially introductory, character.
Work in medical entomology is indi-
vidualized to meet the special interests
of the student. In this connection,
intensive research on the mite in parti-
cular has been under way at Columbia for
several years, as well as on filariasis
and amoebiasis. NIH fellowships for re-
search are available. The courses were
briefly outlined in a communication from
former Chief of the CDC Engineering
Division, John M. Henderson, who is now
Professor of Sanitary Science at Columbia
University, to CDC Entomology Division
Chief G. H. Bradley. Professor Henderson
has had long experience in the management
of local, state, and regional programs
involving disease vector control.
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HEADQUARTERS NOTES

CDC PRESENTS P ROGRAM
FOR SURGEON GENERAL

A program conducted by CDC was pre-
sented be fore the Surgeon General’s
Staff Conference in Washington, D. C.,
on March 7.

Dr. Justin M. Andrews spoke on ‘‘ The
Structure and Scope of the Communicable
Disease Center.’’ His speech was accom-
panied by a series of illustrative slide
films from drawings by Dr. V. F. Bazil-
auskas.

Slides were also used to illustrate
Dr. David S. Ruhe’s talk on ‘‘A Word
Walk Through the CDC.”’

Mr. Gale C. Griswold, CDC Production
Chief, presented a composite motion pic-
ture consisting of sequences cut from
five CDC productions.

(DC literature was distributed,
samples of DDT and four-inch rulers ad-
vertising CDC were given as souvenirs.

The audience showed keen interest
and reaction was very favorable. The
general feeling was that most people in
Washington do not realize what is going
on in the CDC program.

and

INTERDEPARTMENTAL COMMITTEE ON
MEDICAL TRAINING AIDS

The Communicable Disease Center was
represented at the meeting of the Inter-
departmental Committee on Medical Train-
ing Aids held on January 29, 1947, by Dr.
Justin M. Andrews and Mr. G. C. Griswold.

The Committee, organized in July,
1946, at the invitation of Navy Secre-
tary Forrestal, works to coordinate
medical film production within govern-
ment agencies to insure maXximum coverage
of subjects of common interest, and to
avoid duplication. The Committee 1s com-
posed of representatives of the War Depart-
ment, Navy Department, Veterans’ Admin-
and the U. S. Public Health

istration,

Service.

At the meeting, possibilities of coop-
eration between the Association of Ameri-
can Medical Colleges and the Committee
were fully explored. Dr. Walter Bloedorn,
chairman of the Audio-Visual Committee
of American Medical Colleges, expressed
the interest of his association in the
proposed program of joint action for
improving medical film production and
utilization, both in medical schools and
in the extensive graduate medical train-
ing programs of the services.

At a subsequent meeting of the AAMC
in Chicago on February 8, the Interdepart-
mental Committee’s representative pro-
posed that the AAMC secure funds for
establishment of a Medical Film Institute,
which would conduct necessary activities
to study, organize, and improve technical
and non-technical films and other audio-
visual aids in medicine and the allied
sciences.

Under such an organization the four
Services, for their part, would have
available, facilities, authorized appro-
priations, and personnel for production
of approved films, and would be able to
obtain prints of these films at approxi-
mately print-cost price.

At the meeting of the Committee on
March 3, Mr. Criswold was appointed
voting representative of the Public
Health Service.

CDC BULLETIN READER SURVEY

Returns in the survey, while com-
paratively small, constitute a fairly
representative cross-section of the
circul ation list. Of the 650 question-
naires sent out, about 150 were re-
turned, but only 135, or slightly more
than 20" percent, were complete in all
1tems.

About 90 percent of readers replying
expressed the desire for more prompt
issuance of the Bulletin, and efforts




are being intensified to bring this
about in spite of some still existing
handicaps. Shortages of personnel and
equipment, changes in key personnel
and various other factors which in the
past have resulted in delays all the
way down the line are gradually being
overcome.

The enthusiastic response of readers
to the request for comments and criti-
cisms 1s greatly appreciated. It is
hoped that field and headquarters per-
sonnel will continue to voice opinions
and make suggestions for improvement.
It is only in this way that the Bul-
letin can be made representative. Photo-
graphs and other material from the field
are always most welcome to be considered
for publication. _

Many of the excellent suggestions
for additional information and readers’
1deas for new methods of presentation
have been incorporated in the publica-
tions now 1in process and others will be
used in future issues.

A brief outline of survey results
shows that where readers were asked to
check the five regular Bulletin features
in the order of their preference, the fol-
lowing percentages are shown for first
place: Feature Articles, 48.3% Field
Notes, 27.0%; Division Notes, 12.5%;
Headquarters Notes, 10.0% Tables, 2.2%.

Readers showed a desire for enlarge-
ment upon the five regular features
in the following order: Feature Articles,
63.9% Field Notes, 15.8%; Headquarters
Notes, 9.2% Division Notes, 8.9%;
Tables, 2.2%.- )

Continuance of all the regul ar fea-
tures was approved by most readers.
However, it was suggested that any pos-
sible eliminations be made in the fol-
lowing order; Tables - first, Head-
quarters Notes - second, Division Notes
- third, Feature Articles - fourth,
and Field Notes - fifth.

In the opinion of 75% of the read-

ers, prompt issuance of the Bulletin

is of supreme importance. Ninety-eight
percent indicated that the present size
and general format of the publication

is satisfactory. Seventy-two percent
would like more illustrations, 20 per-
cent considered the present average
of 1llustrative material sufficient,
and 8 percent suggested that less pic-
tures be used.

Willingness to contribute articles
was expressed by 93 percent of the read-
ers. However, only 34 percent would
be willing to contribute on their own
initiative. Fifty-eight percent in-
dicated a desire for more personnel
items, 27 percent think the present
average adequate, and 15 percent would
approve the use of less personnel items.
Inclusion of more technical informa-
tion was favored by 71 percent, while
19 percent preferred that the present
average be maintained, and 10 percent
favor publication of less technical
information. Accounts of work in prog-
ress in other states would be inter-
esting to 92 percent of the readers.

In answer to the query, * Would lists
of pertinent publications, films, and
film strips be useful ?’’, 73% answered
‘“*Yes’' and 27%, ‘‘No.”’’ Tabul ation on
the breakdown of this reveals that pref-
erences are as follows: Those availa-
ble, Yes - 76%, No - 24% Those in pro-
duction, Yes - 59%, No - 41% Those
proposed, Yes - 54%, No - 46%.

Ninety-one percent of the readers
showed an interest in reviews of public
health books, and reviews of current
scientific literature were favored by
73%.

Accounts of experimental projects
in progress were approved by 96% of
the readers, to 4 who indicated no in-
terest; while only 10% indicated a de-
sire for accounts of completed proj-
ects, to 90% who gave a negative re-
ply to this query.:

Wholehearted support was indicated
for the suggestion of a section in the
Bulletin to be devoted to a question-
and-answer correspondence feature from
field and headquarters personnel. Only
34% would contribute on their own ini-
tiative, but 66% said they would con-
tribute when requested to do so.




Commander Tisdale, Chief of the Train-
ing Division, attended the Surgeon Gen-
eral’s Committee on Training on March
31. The meeting was held at the new head-
quarters at Third and Independence Avenue,
Washington, D. C.

Oscar V. Lopp, formerly a captain in
the Army Sanitary Corps, has joined CDC
as a civilian and will replace Lt. Charles
Kohler as State Entomologist in Alabama.

Lt. Charles E. Kohler will transfer
in the early summer to Puerto Rico to
replace Captain George A. Thompson, who
is being reassigned to the Continental
United States.

Entomologist S. E. Shields, who re-
turned to duty at CDC Headquarters last
November, received a commmssion as S. A.
Scientist (R) in February. Captain Shields
will later be transferred (May) to Tenn-
essee as State CDC Entomologist.

The sixth course in the laboratory
diagnosis of parasitic diseases was held
January 6 to February 14, Twenty students
from sixteen states received certifi-
cates. Thirteen of these were from the
Veterans’ Administration. Two additional
students completed the course in malaria.

Entomologist Willis Mathis, formerly
with the U. S. Department of Agricul ture,
transferred to the Communicable Disease
Center i1n January and is now on duty
at the Savannah Laboratory.
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Mr. Gale C. Griswold, formerly of
the Navy Department at Washington, was
appointed Chief, CDC Production Divi-
sion February 3.

Leon Silver, script writer, was trans-
ferred on February 10 from the Division
of Public Health Methods, at Washington,
to the Production Division.

Richard A. Black became Acting Chief
of the Production Branch in February.

Mr. G. C. Griswold attended meetings
of the Interdepartmental Committee on
Medical Training Aids 1n Washington in
in February and March.

Malaria control specialist Lowish
Davenport, Jr., returned to duty at
Goldsboro, N. C., in January, after his
release from military service.

Public Heal th Nurse Belle Jeannette
Rosenstock has been assigned to duty
as Training Instructor.on the Topeka
(Kansas) Field Training Station.

William B. Hagins has been appointed
administrative assistant in Louisiana,
replacing Peyton C. Ogden.

Leon C. Strickland has taken over
Mr. Hagin’s former duties as chief of
the Payroll Section.

Harold K. Gray, Methods Examiner” for-
erly with the War Assets Administration
1s now on duty in the CDC Fiscal Branch.

Insect control specialist Edwin D.
Joseph was appointed to the Polio In-
vestigations Project at Montgomery, Ala-
bama, in February. ’

Mr. Andre Kaas was in New York for
several days in January working with
color film strip contractors on several
productions.

Mr. James D. Gillard has taken over
the administrative duties of the Georgia
field office, at Macon.

James C. Burgoyne returned to duty
in March and 1s not at Macon, Georgia.

Dr. Hans Elias travelled to New York
City i1n January to work with bidders
on a contract for film animation.

Mr. Larry Lyles, administrative as-
sistant on the Dysentery Control Proj-
ect, at Pharr, Texas, resigned in Jan-
uary to enter private industry.
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Drs. David S. Puhe, V. F. Bazilauskas,
and Mr. Griswold went to Washington 1n
March to assist in the presentation of
the CDC program before the Surgeon Gen-
eral’s Staff Conference.

Administrative Assistant Edward F.
Criffin has been transferred from New
Orleans, La., to replace James D. Gal-
lard, Jr.-

Major L. B. ‘Hall visited Arkansas
during the quarter to make a field sur-
vey and direct photography for two film
strips on DDT spraying. Major Hall went
to Chicago during the quarter to record
some film narrations at NBC.

NEWLY COMMISSIONED OFFICERS

S. A. Scientist Wayland J. Hayes, Jr.,
newly commissioned in the Public Health
Service Corps, has been called to active
duty. Mr. Hayes, who served his inteme-
ship at the U. S. Marine Hospital, Staten
Island, New York, reported to the CDC

Technical Development Division, Savannah,
Ceorgia.

S. A. Scientist (R) Sanford E. Shields
was called to active duty in February,
to serve in the Entomological Division,
Headquarters Office, Atlanta.

'S. A. San. Engr. Arthur H. Neill,
of the Regular Corps, USPHS, is now on
duty at the Headquarters Office; Atlanta.
Mr. Neill has been serving ‘as
in Puerto Rico; and 1s in the States
for the first time in three years.

Asst. San. Engr. (R) Howard W. Spence
was assigned i1n January to District 6,
with headquarters at St. Thomas, Virgin
Islands.

Surgeon Lindsay K. Bishop, (Reg) who
has been on duty at Nashville; Tennessee,
was transferred in February to the Virus
Laboratory, at Montgomery, Alabama.

S. A. San. (R) C. Bradley Bridges,
Area Supervisor at Donalsonville, Georgia,
has been assigned as area supervisor at
Cordele, Georgia.

Library and Reports Division

The Chief of the Library Branch wishes
to renew the standing invitation to all
personnel to make maximum use of the
CDC Library at 291 Peachtree Street.

The attractive and spacious quarters

In the CDC Library about 2,200 books and 200
periodicals are available for technical and
general reference.

now occupied by the Library Branch af-
ford added facilities for reading and
research.  The room has plenty of light,
additional tables and chairs, and sev-
eral new racks for current periodicals.

Among the late publications received
during the last quarter, the following
are noteworthy:

Bates, Ralph S., ‘‘Scientific
Societies in the United States’

Benbrook, Edward Antony, ‘‘List
of Parasites of Domesticated
Animals in North America’’

Brookes, Vincent J., ‘‘Poisons;
Their Properties, Chemical
Identification, Symptoms and
Emergency Treatments’’

Burton, Eli Franklin, ‘‘The Elec-
tron Microscope’’

Cox, C. R., ‘‘Laboratory Control

of Water Purification’’




Davison, Wilburt C., ‘‘The Complete
Pediatrician, Practical, Diagnos-
tic, Therapeutic and Prevention Pe-
d1atrics’

Fel sen, Joseph, ‘“Bacillary Dysentery,
Colitis and Enteratis’’

Haas, Kenneth Drooks, ‘‘Preparation and
Use of Visual Aids”’

Hurst, Sir Arthur, ‘‘ Medical Diseases
of War”’

Lange, Norbert Adolph, ‘‘Handbook of
Chemistry’’

Mueller, Justus Frederick, ‘' The Nature
of Tropical Diseases’”
Rahn, Otto, ‘‘Microbes of Merit’’
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Runnels, Russell A., ‘“ Animal Pathology”

Schneider, Frank L., *‘‘Qualitative Or-
ganic Micro-analysis’’

Shapley, Harlow, ‘“A Treasury of Science”

Sinai, Nathan, ‘‘Health Insurance in the
United States’’

Snedecor, George Waddel, ‘‘ Statistical
Me thods Applied to Experiments 1n
Agricul ture and Biology’’

Steinhaus, Edward Arthur, * Insect Micro-

biology”’

Stern, Barnard Joseph, ‘‘Medicine 1in
Industry’’

Todd, Ramona Lucile, ‘‘lealth Care of
the Family'’

Production Division

Five sound film strips, one 1n color
and four in black and white, were re-
leased during the quarter, a light box
panel was constructed, and several com-
posite films were produced. The latter
were made up for special use and-dis-
tribution 1s restricted.

HAND SPRAYING OF DDT. A black and
white, sound, 16 mm. film strip designed
to instruct spray crewmen how to com-
bat malaria mosquitoes with ODT by use
of a hand spray. Special emphasis 1s
pl aced upon use and maintenance of equip-
ment, 1dentification of equipment parts,
operation, application of DDT, and p ro-
tection against personnel and property
damage. Production No. 5-011.0

RAT PROOFING OF EXISTING BUILDINGS.
A black and white sound film strip for
use of local and state personnel
engaged 1n typhus control opera-
tions, and other personnel 1n-
terested 1n permanent rat con-
trol programs as pest control
operators. Companion to produc-
tions ‘‘Rat Proofing of Existing
Buildings’’ and ‘‘Rat Eradication
Measures on Rat Proofing Proj-
ects.’ ’Production No. 5-067.0.

RAT ERADICATION RATPROOFING
PROJECT. DBlack and white, sound,

85 frames. A film strip designed to show
practical methods of rat eradication.
Emphasis 1s placed upon 1nspection,
eradication methods, and proper storage
of food materials, as well as use of
mechanical barriers. Production No.

5-068.0

PREPARING BLOOD FILMS FOR MICRO-
SCOPICAL EXAMINATION. A color, sound
film strip to show the proper method
of cleaning slides and preparing thick
and thin blood films. To inform lab-
oratory technicians and other interest-
ed professional personnel of the proper
method of cleaning microscopical slides
and preparing thick and thin blood films.

Processing color negatives in dark room for

CDC Training films.
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For medical and laboratory personnel.
l'elongs to malaria strip series. Pro-

duction No. 5-071.0

EQUIPMENT FOR HAND SPRAYING OF DDT.
Black and white, sound film strip de-
signed for the training of new residual
spraying crews, depicting the various
types of spraying tanks presently in
use, their technical operation, fac-
tors to guard agalnst, .spray contents
in use and the construction and opera-
tion of mobile units in relation to
successful operation of the hand spray.
Showing time, about 15 minutes. Pro-
duction No. 5-084.0.

CDC PRODUCTION ACTIVITIES. A 1ight
box panel showing scenes around the
CDC Production Division. Distribution
restricted. Production No. 6-076.0

A WALK THROUGH THE CDC PRODUCTION
DIVISION. A set of twenty-five, 34" x 4,
color slides, showing some of the per-
sonnel, processing equipment, graphics
and other points of interest at CDC
Production Division. Distribution re-
stricted. Production No. 9-010.0

SCOPE AND STRUCTURE OF €DC. Black
and white, sound. A film strip portray-
ing the activities and program of CDC

from the time of inception to the pres-
ent time, showing chronologically the
activities and personalities responsible
for the present Center and 1ts success.

Production No. 5-089.0

REPRESENTATIVE CDC MOTION PICTURES.
A motion picture consisting of selected
portions of several CDC releases. This
film is not designed especially for
classroom use but rather to be used at
meetings and to show visitors the type
of films being produced at CDC. All
the films from which selections were
made, except one, are devoted entirely
to malaria control. The subject matter
consists of information pertinent to
the following phases of malaria control:
(1) Malaria transmission; (2) Control
of Aedes aegypti; (3) Use of Paris green
as a larvicide; (4) The use of pole
drains; (5) Staining and labelling blood
films; (6) Rearing and handling anopheles.
Distribution restricted. Production

No. 4-055.0
REPRESENTATIVE CDC FILM STRIPS. A

"composite film strip and recording of

the best CDC film strip releases to
date to show at meetings and to visitors
as a sample of CDC work. Distribution
restricted. Production No. 5-091.0

Technical Development Division

DETERIORATION OF DDT
RESIDUAL SPRAYS

Some factors causing the deteriora-
tion of DDT applied at the rate of 200
milligrams per square foot from either
a kerosene solution or an emulsion con-
taining 5 percent of DDT, has been as-
certained on glass, paper, and wood
surfaces.

Of the factors investigated, tem-
peratures of about 140° Fahrenheit caused
the greatest loss of DDT by both vola-
tilization and decomposition of the
applied DDT.

Although house flies (Musca domestica)
did not remove DDT in significant amounts,

the flies rendered residual deposits
ineffective. DDT was not masked suf-
ficiently under laboratory conditions
by dust, dirt, or chemical means in
six months to cause low toxicity to
flies, but DDT was probably masked by
defecation, regurgitation, etc., of
flies.

Such factors as ultra-violet light,
flaking, limited cleaning of most sur-
faces (washing glass and wood surfaces
with a wet, soapy cloth and cleaning
paper surfaces with a commercial wall
paper cleaner), and humidity are in-
dicated by these tests to be of minor
importance in causing deterioration

of residual deposits of DDT.




TEOWNICAL
DEVE\.OPMENT

EVALUATION OF THERMAL-AEROSOL FOG
GENERATOR AS AN APPARATUS FOR
APPLYING RESIDUAL SPRAY

Considerable publicity has been given
throughout the country during recent
months to the use of thermal-aerosol
fog generators as an effective means
of applying a space treatment of insec-
ticide for controlling insect pests 1n
on garbage dumps,
on livestock, on field
crops, and in buildings. Field demon-
strations of its use 1in treating build-
in a few requests for

recreation areas,
in orchards,

1ings resulted
adopting this method for treating homes
on the extended malaria control pro-
gram, although no factual data were
available as to the residual qualities
of the treatment. In March, an oppor-
tunity was open to evaluate this equip-
ment with respect to the residual quali-
ties obtained.

The applicator employed 1in the field
tests was the Todd Insecticidal Fog
Applicator, which possesses a 6 h.p.
gasoline engine to drive the pumps and
produces a temperature of 900° F. at
the discharge nozzle.

The engine was operated at 2450 r.p.m.
so as to obtain 135 c.f.m. of air for
combustion. Solution pressure was ad-
justed for 25 p.s.i. The fuel rate dur-
ing continuous operatlon was approxi-
mately 3 gallons per hour.

The fog droplet size was regulated
by adjusting the flow of insecticide
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to the discharge nozzle. The fog pro-
duced by the machine when the rate of
flow of the insecticide was 10 gallons
per hour, was described by the manufac-
turer as a “dry’’ fog, having an average
particle size from 1 to 5 microns; an
“intermediate’’ fog with particle size
from 20 to 30 microns would be produced
by increasing the rate of flow of insec-
ticide to 30 gallons per hour; and a
‘wet’’ fog having a particle size from
50 to 60 microns would be secured by
an insecticide flow of 40 gallons per
hour. The figures on particle sizes
supplied by the manufacturer were based
on kerosene as a solvent.

Unoccupied housing units of concrete
block construction were treated in the
field tests. The bedrooms of these units
were of uniform size permitting compara-
tive evaluations of the treatments which
were applied to single hedrooms only,
three-room units, and five-room units.
In the three-room and five-room units the
treatment was applied through the laving-
room window but only the residue obtained
in the bedroom of these units was evalu-
ated chemically. The single rooms were
expected to reveal the ability of the
machine to apply a residual treatment 1in
the room into which the insecticide was
actually discharged, while the bedrooms
of the three- and five-room units would
indicate the residual which might result
1n rooms adjacent to the one into which
the insecticide was discharged.

3

Testing boards for determining the effect
of DDT on different materials over various
periods of time.




Three different types of evaluations
of the residues applied by the machine
were planned: (1) chemically by quan-
titative analyses, (2) biologically by
laboratory exposure of adult house flies
(Musca domestica) to panels exposed 1n
the bedrooms during treatment, and (3)
biologically by the release of insectary-
reared mosquitoes, Anopheles quadrimacu-
latus, into the treated bedrooms.

Chemical recoveries from panels ex-
posed on the floor, ceiling, and four
walls of the respective bedrooms are
shown in the accompanying table.

Table I

RECOVERY OF DDT FROM HOUSES TREATED
WITH INSECTICIDAL FOG. APPLICATION
RATE = 200 MG. DDT/SQ. FT.

TYPE OF TYPE OF RECOVERED DOSAGE, MG. DDT/SQ. FT,
HOUSING UNIT FOG FLOOH | CETLING WALLS
TREATED N S E W
Single Room Dry 136 40 (14 | 44*|25| S5
Only Yet 327 106 |81*] 23 |27 |22
Three Room Dry 80 6 4 31415
Unit, Only Intermediate | 88 4 3 31314
Bedroom Tested Wet 80 7 6 41414
Five Room
Unit, Only
Bedrooms Tested
Bedroom #1 Dry 72 22 4 5 1548
Bedroom #2 Dry 108 152) 8 91918
Bedroom #3 Dry 114 23 8 6 16 |7
Bedroom #1 Wet 363 7 3 111 [5°14
Beiroom #2 Wet 175 6 4 S5 14|8
bedroom #3 Wet 238 7 110 4 14 |5

¥ Wall was in direct line of discharge.

Note; Discharge was directed upward, so that ceiling and opposite
wall were both in lime of discharge.

The laboratory biolegical evaluations
were obtained by exposing panels in the
same manner as was done for the chemical
evaluations. Four such panels were com-
bined to form a test chamber in the lab-
oratory to which insectary-reared adult
house flies (Musca domestica) were ex-
posed for 15- and 30-minute periods.
These results are shown in Table II.

These chemical analyses and initial
laboratory biological tests indicate
that appreciable toxic residues are ap-
plied by this fog generating machine
mainly 1n the room into which the 1n-
secticide 1s directly discharged, and
that these residues are only 10 to 15

percent as heavy as those which would
be obtained with a regular hand sprayer
application using the same quantity of
insecticide. The residues applied on
the walls and ceilings of rooms adjacent
to and opening into the room into which
the 1nsecticide was discharged, were
extremely low, averaging less than 10 mg.
of ODT per square foot.

The fine particle size and thorough
penetration of the fog 1nto all cracks
and crevices indicate that the machine
would undoubtedly be very effective
for applying indoor space treatments
for 1mmediate insect kills. While no
tests were made on the treatment of
outdoor spaces, 1t appears that this
machine would function as well as other
aerosol generating equipment, but would
be subject to about the same limitas-
tions.

In summation, the preliminary results
obtained by chemical analyses and lab-

Treating outbuilding with DDT residual
spray.

oratory biological tests indicate that
this machine 1s not as satisfactory as
hand spraying for applying a residual
house treatment. Further verification
by field biological tests will be made
when weather conditions are favorable
for such work.




TESTS ON THE FEASIBILITY OF USING
RED DYE IN DDT FORMULATIONS FOR
THE CONTROL OF RAT FLEAS

Field and laboratory tests have been
conducted on the feasibility of using
a red dye as a coloring agent to suggest
the poisonous character of DDT-pyro-
phyllite formulations used for the con-
trol of rat fleas. The material under
consideration, consisting of 0.2 per-
cent red dye added to a formulation
containing 10 percept DDT and 90 percent
pyrophyllite, was submitted for test-
ing by a commercial insecticide firm.
It has been tested for effects on rats,
effects on the toxicity of DDT to rat
fleas, and coloring effect on wet sur-
faces.” A sample of the red dye which
was also submitted has been tested for
effects on rats and coloring effect

on wet surfaces.
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in a similar cage, half the floor of
which had been covered with a formula-
tion containing 10 percent DDT and 90
percent pyrophyllite. Both rats stayed
in the dusted portions of the cages
for practically all of a six-hour period
of observation.

In addition, the farm buildings which
were dusted for rat flea control with
the 10-percent-DDT dust containing 0.2
percent of the red dye were checked
the following morning to determine wheth-
er or not the rats seemed to avoid the
colored dust. Tracks were found in most
of the patches of dust and the dust
around the mouth of some of the burrows
had been almost completely wiped up.

EFFECTS ON THE TOXICITY OF DDT. Lab-
oratory and field tests were conducted
to determine the effect of the red dye
on the toxic qualities of DDT. For the

Table II

24-HOUR MORTALITIES (PERCENT) OF ADULT FEMALE, M. DOMESTICA
AFTER 15-MINUTE EXPOSURES TO WET, DRY, AND INTERMEDIATE
FOGS ON FILTER PAPER SURFACES

* Panels placed in living room approximately 30 ft,

line of discharge.

C. - panels exposed on ceilings.
W. - panels exposed on walls.

EFFECTS ON RAT BEIAVIOR: In order to
detect any avoiding action of rats due
to the red dye, a Norway rat was placed
in a 1 x 2 foot cage, the solid bottom
of which had been covered to a depth
of approximately one-eighth inch with
the red dye. Another rat was placed

from applicator, directly in

chemical studies, five samples were taken
from different parts of the 10-percent-
DDT dust containing 0.2 percent of the

red dye. Tests showed an average DDT

content of 9.4 percent. This does not
necessarily mean that the red dye has
adversely affected the DDT content,

TIME WET FOG DRY FOG TNTERWED-

EXPOSURE AFTER LATE FOG
(Minutes) | TREATMENT | 1 Bm. | 3 Rm. 5 Rm. 1 Bm. | 3 Rm. 5 Rm. 3 P
(Weeks) clwilc|w|c|{w]wlclw]|]clw C|iwi|w c|w
15 59(8010 ] 0 [100%0 0| 4|5 0|0 60*| 3 |4 0|0

3 90| 251 - - 1100* - -1 74| 2| - |- 88*|- |3 - - ;

1 9619910 | O J100% 0 | O| 79|72 O | O 71*10 |0 01O

20 I il L
3 1001 9510 | O J100% O 01100(142 | O] O 88*10 |2 010




Preparation of bait to test acceptability
to rats. To an agar-agar base, various at-
tractants are added; such as peanut butter,
ocatmean, etc.

since 1t has been found on other occa-
sions that commercial 10 percent-DDT
dust products vary as to the actual
DDT content.

Studies were also conducted to deter-
mine the toxicity of the same material
to rat fleas 1in the laboratory. One
adult Norway rat was dusted lightly
with the 10-percent-DDT dust containing
0.2 percent of the dye and placed 1in
a jar for comparison with another Nor-
way rat which was placed in a similar
container but was not dusted. Fifteen
Xenopsylla cheopis were placed on each

In the experiment, rats ate all bait except
the agar-agar cubes to which no attractant
had been added.

rat.. After a 24-Lour period, both rats
were killed and the fleas recovered.
Fourteen dead and no live f{leas were

recovered from the dusted rat. Thirteen
live and two dead fleas weie recovered
from the check rat.

Field tests for determining any ad-
verse effects of the red dve on the
toxic qualities of DUT were conducted
at a rat-flea-infested farm. The standard
equipment for applying DDT dust for
rat-flea control was used 1in applying
14 pounds of the dust containing 0.2
percent of the red dye to a feed barn,
horse stable, and chicken house. The
dust was applied on January 30, 1947,
after pretreatment studies of the rat-
flea index had been made. Posttreat-
ment studies were made 5 to 14 days after
treatment. There was a range 1in the
temperature during the trapping period
trom 75° F. before treatment to 24° F.
after treatment. !lowever, all trapping was
done on days on whicli the minimum tempera-
ture was above 32° F. Suitable check ste-
tions were not available for comparing
the rat-flea populations in treated and
untreated areas. In the treated area,
s1x rats trapped just befoie treatment
bore a total of 124 fleas. After treat-
ment five rats were trapped, none of
which bore any fleas. Thus, an apparent
control of 100 percent was obtained.

COLORING EFFECT ON WET SURFACES. A
patch of 10-percent-DDT dust containing
0.2 percent red dye and a patch of the
pure red dye were placed on a piece of
stailned pine flooring and on an unpainted
piece of half-inch plywood. These materials
were kept wet for two days after which
time they were allowed to dry. When
dry, an attempt was made to remove the
the patches by wiping them with a dry
cloth and then with soap and water. On
each piece of wood a light pink tint
was left by the DDT dust containing 0.2
percent of the red dye. A dark red color
was left on both pieces of wood by the
undiluted red dye. The red dye is some-
what soluble 1n water and presents a
definite staining hazard.




CONCLUS [ONS AND RECOMMENDATIONS. The
submitted red dye, when added to a 10-
percent-DDT dust, does not repel rats or
decrease the toxic qualities of the DIT.
the dye 1s somewhat soluble 1n
water and will stain woodwork. Because
of this, 1t cannot be recommended for
widespread use 1in 10-percent-DDT dusts,
since 1in many establishments and homes
water 1s allowed to come 1n contact with
the DDT dusts applied for rat flea con-
trol. The extent of staining 1s such that
1t might be objecticnable to the occupants
of many homes and estallishments.

lowever,

TOXICITY TESTS ON ** 1080°

Work was continued on the tests with
“1080"" (Sodium fluoroacetate) at re-
duced dosages. At present the concen-
tration being tested 1s 4 grams of “ 1080”
per gallon of water. This concentration
has killed over half of the test rats in
the first 24-hour period following its
presentation.

Some study was devoted toward finding
a satisfactory coloring material for use
in “ 1080."” This was corsidered necessary
because of the danger that children might
drink the solution. Colors were tested
which were believed to be repulsive to
children and not repellent to rats. Var-
dyes and colors were tried including vital
stains and certified food colors. Creens,
purples, browns, blues, and all the
brighter colors were tried, but most of
them appeared to be attractive to child-
ren as they resembled the soft drinks now
on the market or other popular drinks
such as 1ced tea, coffee, etc. These
bright colors were discarded in favor of
black or dark blue. Tests were made using
India ink and blue-black writing ink to
determine 1f water colored with these
materials would be taken by rats as read-
1ly as pure water. The India ink was
used at a concentration of 3.5 ml. per
gallon of water and the writing ink at
40 ml. per gallon. Ten rats were used
in the tests over a period of ten days.
In carrying out the tests, two drinking
tubes were hung 1n each of five cages,
one containing the India ink mixture,
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the other containing water. Five other
cages were set up 1n a similar way with
the blue-black writing ink. Fifty ml.
of the test materials were placed in the
drinking tubes each morning and 24-hour
checks were made to determine the amount
taken.

During the ten-day period of ob-
servation, the following results were
recorded

Total amount of India 1nk
and water taken.......1094 cc
Amount of plain water taken
1n cages where India 1ink

was used....veeueeenn....1237 cc
Total amount of blue-black

ink and water taken......1341 cc
Amount of water taken 1in

cages where blue-black

ink was offered..........1382 cc

These findings indicate that the
average amount of India ink taken per
rat per day was 20.9 cc, while the plain
water i1n the same cage was consumed
at the rate of 24.7 cc per rat. There
was no outstanding difference 1n the
average amounts of blue-black ink and
water taken in the other cages.

Preliminary work was undertaken on
the development of bait materials. In

Tests with ‘* 1080’ poisoned water have re-
sul ted in kills of more than 50 percent of
the test rats in the first 24-hour period
following presentation,




Samples of building materials which have
been tested to determine the degree of re-
sistence to rat gnawilng.

some of these, agar-agar was used as
a base. Peanut butter and oatmeal were
added to the dissolved agar-agar, to
serve as an attractant, as well as some
coloring materials such as India 1ink
or blue-black ink. After this mixture
solidified, the concensus of laboratory
personnel was that the colored cubes
of agar-agar might be more attractive
to children than the colorless ones.
Baits prepared in this way were placed
in ten cages, two cubes to a cage, to
test their acceptability to rats. All
bait was eaten during the first night
except the plain agar cube which had
no attractant added. Other food was
available in the cage while these baits
were tested. These studies will be con-
tinued with “1080” added to the mixture.

RATP ROOFING INVESTIGATIONS

Tests to determine the relative re-
sistance of new building materials to
damage by rats were undertaken early
in 1946. The main purpose of these studies
was to determine the resistance to gnaw-
ing provided by fabricated composition
materials used in ship construction.
However, many of the materials tested
may also be used for the construction
or ratproofing of buildings and the

findings will thus have application
in general rat control programs. The
samples which have been tested, or are
being tested, have been furnished by
firms engaged in the manufacture of
building materials.

Of the materials tested to date,
five can be considered reasonably rat-
proof; three were resistant and 1f care-
fully installed should be resistant to
rat attack over considerable periods
of time; four were only moderately re -
sistant and four were entirely unsatis-
factory.

Another five samples were of 1in-
sulating material six inches thick with
a hard two-ply conposition facing one-
half inch thick. The facing of all these
samples was very resistant to gnawing
and was not damaged in any of the tests
even though injured or dented to provide
a gnawing edge. On the other hand, rats
readily gnawed and nested in the 1in-
sulating material of all these panels.
They successfully produced young 1in
two of them and it is apparent that
the insulation must be protected. It
is believed that the facing 1s adequate
protection for that side and that the
material could be used with safety 1if
all other surfaces are equally well
protected.
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CDC FAVORED IN KENTUCKY

““Public Health Progress in Paducah-
McCracken County (Kentucky) for 1946,
the.printed City-County Annual report,
devotes a fuli column to CDC activities.

The article follows:

CDC ACTIVITIES IN CITY AND COUNTY
DURING YEAR 1946

During the 1946 season malaria con-
trol work by the Communicahle Disease
Center was carried on i1n two phases 1n
McCracken County and the city of Paducah
First, a program of residual spraying
with DIET was carried on in homes 1n
those parts of the county where the po-
tential malaria hazard was greatest and,
second, a larviciding program was car-
ried on in and around the city of Paducah
to protect the people of Paducah from
malaria. An inspection program was car-
ried out 1n conjunction with each phase
to check on the-efficiency of the work.
These projects were carried out under
the joint supervision of the McCracken
County Health Department, the State
Board of Health and the U, S. Public
Heal th Service.

In the DDT residual spraying program
844 houses were treated i1n the first
spraying between May 14 and June 7, and
348 houses were treated in the second
spraying between September 4, and Sep-
tember 13, making a total of 1,192 spray-
ings 1n the county during 1946. Seven-
teen 1nspections were made 1n the areas
treated with DCT, nine 1in sprayed houses
and eight 1n unsprayed houses. In each
of these i1nspections a thorough search
was made throughout the house to deter-
mine 1f any malaria mosquitoes, Anopheles
quadrimaculatus, or '‘ quads’’ for short,
were present, In the nine inspections
of sprayed houses, not one house was
found to contain live malaria mosquitoes.
In the eight inspections of unsprayed
houses, five were found to contain ma-

NOTES

laria mosquitoes. The results of these
inspections indicate that effective pro-
tection from the malaria mosquito can
be had by proper spraying of a house
with DDT.

The larviciding phase of CDC Activities
consisted of weekly spraying of mosquito
breeding places in and about the city
of Paducah. Tmproved materials and tech-
niques were used 1n this program. The
larvicide used consisted of diesel o1l
containing a small amount of DDT plus
a spreading agent, and required about
one gallon per acre of breeding surface
to give an effective kill of mosquito
larvae. Formerly straight diesel o1l
was used and required 12 to 30 gallons
per acre. A total of 500.0C0 linear feet

Treating inside walls of house with DDT
spray.

of ditches less than 10 feet wide was
sprayed using 19 gallons of the DDT o1l
solution, and a total of 20 acres of
ponds and ditches over 10 feet wide was
sprayed using 23 gallons of the larvi-
cide. This larviciding and related 1n-
spections were carried out by one man.
In order to check the effectiveness of
the larviciding program, regular weekly
inspections were made 1in 24 natural
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resting places for mosquitoes, and the
number of quads found in each station
was recorded. The graph records the
weekly average of quads 1in all stations
and shows a peak of quad population the
last week in June, another smaller peak
the first week in August, and two other
peaks later in the season.

A house-to-house survey of those
houses sprayed in the DDT residual spray-
ing operations showed the following
cases and deaths from malaria since

1940,

CASES DEATHS
1940- 44 903 2
1945 182 0
1946 53 0

The above figures tend to show a
marked decrease i1n cases of malaria the
past year due to the DDT residual spray-
ing program,

FIELD ADMINISTRATIVE ASSISTANTS
VISIT HEADQUARTERS
During late January and early Feb-

uary, the following administrative as-
sistants from the field spent from one
to three days in the Headquarters Of-
fice, to be brought up to date on changes
in laws, rules, and regul ations involv-
ing administrative policies:

Aletha H. Devitt - Oklahoma

E. J. Sisselberger - South Carolina
L. B. Crosby - North Carolina

Sidney E. Roman - Florida

John P. Zurlo - Tennessee

Leo Arel - Arkansas

Jeck Smith - Mississippi

Edmund L. Dent - Texas

E. R. lemeyer - Missouri

Edward F. Griffin - Alabama

James D. Gillard - Georgia

Conferences with different branches

and sections during these visits to clear
up administrative matters and to work
out mutually beneficial operational pro-

cedures.

DDT Power spray equipment
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FLEAS OF WESTERN NORTH AMERICA by C.
Andresen Hubbard. Cloth. Price $6.00,
pp. 540, with 103 illustrations. Jowa
State College Press 1947.

Dr. Hubbard’s treatise on “ Fleas of
Western North America” is intended as
a companion volume to the “ Fleas of
Eastern United States” by Irving Fox,
published in 1940 by the same Press.
Included in the two volumes are des-
criptions of some 261 species and sub-
species of fleas in North America.

The book 1s divided into three parts.
Part I consists of four short chapters
dealing with students of Western American
fleas and their contributions, the med-
ical importance of fleas, field and
laboratory techniques, and flea mor-
phology. Part II is a systematic account
of the fleas with keys, descriptions,
figures, and notes on biology of 236
species and subspecies of fleas. Part
II1 contains a host index, selected
bibliography from July 1939 through
1945, and three indices.

This book contains a number of fea-
tures not ordinarily found in taxonomic
treatises. For example, the first chapter
deals with the * students of Western
American fleas and their contribution.”
It contains short biographies, good
photographs, and comments on the work
of the pioneer siphonapterists, Carl
F. Baker, Karl Jordan, and Nathaniel
Charles Rothschild, and more recent
workers, including E. A. Chapin, Irving
Fox, George Holland, Gus Augustson,
and Hubbard himself. Considerable space
is devoted to such Public Health Service
flea specialists as: Carroll Fox, Wil-
liam L. Jellison, Glen M. Kohls, Frank
Prince, and Newell Good.

Chapter Two on “ The Medical Impor-
tance of Fleas” gives an account of
bubonic plague and its spread in America,
and shorter discussions of murine ty-
phus, tularemia, flea allergy, and fleas
as household and farm pests.

Chapter Three deals with “ Field and
Laboratory Technique” and contains a
fine discussion and good illustrations
of the various types of traps used in
collecting many of the wild mammals
which act as flea hosts. There is also
a rather detailed account of the au-
thor’s techniques in mounting fleas.

Chapter Four, deals with “ The Anat-
omy of the Flea in Relation to its Tax-
onomy,” and is the shortest and weakest
chapter in the book, being only three
pages long. In this and in other por-
tions of the book Hubbard’s terminol-
ogy does not always agree with the latest
morphological studies of Snodgrass. For
instance, two of the stylets forming
part .of the food canal are termed * man-
dibles, ” whereas Snodgrass has shown
these to be laciniae and the lateral
mesothoracic region is called “ mesos-
ternite’” rather than mesopleuron.

This constitutes the major portion of
the book, from page 43 to page 390, with
some ninety-five plates, most of which
cover about a third of a page each.
The author states that his book *“ is
built around the large personally gath-
ered collection of fleas of the writer.”
Anyone who has attempted similar taxo-
nomic work cannot but admire this sec-
tion for the wealth of material on geo-
graphical distribution, host preferences,
seasonal abundance, and critical com-
ments. Part II includes a systematic ac-
count of the 236 species and subspecies of
fleas occurring in Western United States.
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The inclusion of the plates in the
body of the text, rather than as a sec-
tion of plates, greatly facilitates
its use. The figures illustrate the
structures of chief taxonomic impor-
tance, such as head, male terminalia,
female spermatheca or seventh sternite.
The drawings themselves are well done,
and the inclusion of several closely
related species on the same plate makes
it easy to compare the various struc-
tures one by one. The plates would have
been improved if the figures had been
slightly larger, with more white space
between them, and a more uniform style
of lettering would have been desirable.
In a number of cases, the drawings on
the right half of the plate are not
oriented in the same direction as those
on the left half of the plate which is
a source of annoyance in making com-
parisons of species. The keys in some
instances are difficult to use and are
not always dichotomous. However, a per-
son having moderate familiarity with
the group should be able to follow a
given species through.

Hubbard follows Jordan, Fox (1940),
Jellison and Good (1942) to a greater
extent than Ewing and Fox (1943) with
regard to flea nomenclature. Thus, the
cotton rat flea is called polygenis
gwyni, whereas Ewing and Fox call this
Rhopalopsyllus (Polygenis) guwyni. The
important western ground squirrel flea
is called Diamanus montanus rather than
Oropsylla (Diamanus) montana. Opiso-
crostis and Oropsylla are given full
generic rank, rather than sub-genera
of Oropsylla. Megabothris, Monopsyllus,
and Mal araeus are used instead of Trich-
opsylla. In the case of the common squir-
rel flea, Hubbard follows Ewing and Fox,
calling it Orochopeas howardi rather thar
0. wickhami as do Jellison and Good.

A ‘“ Geographical Index to Western
Fleas” is included which gives in tab-
ular form * the number of states flea
has been recorded in by the end of 1945.”
Fleas from 16 Western states, three

Canadian provinces, Alaska and Mexico
are listed. This is a valuable quick

reference list but unfortunately it is
not complete for all species even for
records published up to 1945. The very
important Oriental rat flea (Xenopsylla
cheopis), for instance, is recorded
from only three Western states. In 1943,
F. M. Prince, of the U. S. Public Health
Service, published records of this spe-
cies from six Western states including
Arizona, Colorado, New Mexico, and Utah
which are not mentioned. There is also
no mention of the discovery of the chigoe
flea (Tunga penetrans) which Augustson
reported from San Diego County, Cali-
fornia, in 1942.

Part III consists of a *“ Host In-
dex” of fleas found on Western rodents
and Lagomorphs, Carnivora, Insectivora,
bats, man, and birds, and contains much
data useful to taxonomists, biologists,
and public health workers.

The ‘ Synonymic Index” lists a num-
ber of species forming “ an interesting
field of investigation to those students
interested in synonomy in western fleas,”
with such comments as ““Opisocrostis
tuberculatus ornatus I. Fox is suggestive
of Opisocrostis tuberculatus cynomuris
Jellison,” and ‘“Catallagia moneris
Jordan 1937 is probably a dimorphic
form of Catallagia decipiens Rothschild.”

Three indices are included at the
end of the book: a ‘ Rapid Index to
Western Fleas,” “ Western Fleas Indexed
According to Authors,” and finally a
“ General Index”.

The book has involved a tremendous
amount of hard work on the part of the
author in collecting, mounting, deter-
mining his specimens, and recording
data from various museums, flea spe-
cialists, and an extensive literature.
The illustrations are clear and show
well the diagnostic characters used in
the book. Workers in this field are in-
debted to Dr. Hubbard for providing
this well organized reference work. Med-
ical entomology would be in a much bet-
ter state today if similar works deal-
ing with mites, lice, and flies were

available to the general worker.
-- Harry D. Pratt
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FFDERAL SECURITY AGENCY COMMUNICABLE DISEASE CENTER U. S. PUBLIC HEALTH SERVICE
B
CUMULATIVE OBLIGATIONS INCURRED - BY OBJECT
AS OF DECEMBER 31, 1946
s
a3 02 03 04 05 01 08 09
Other Contractual Services
Communi- |Rent & tor. &
Personal Travel & cation Utility Care of Supplies &
Services Per Diem Services Services Repairs Vehicles Misc. Material Equipment Total
7570343.001 -
Control of /
A - 1013 - C. . Sal: 2,155,604.07 2,155,604.07
A - 1014 - Res. Off. Sal. 230,088 38 230,088. 38
A - 1015 - Misc. 444.47| 39,803.01| 9,162.33| 40,369.75 | 33,419.61 |2,229.80 | 26,151.24 | 647,000.94 |69,54].54 870,122.69
A- 1018 - C. S. Sal. (P.R,) 53,566.00 53,566. 00
A - 1019 - Res. O{é 5;.1. (P.R.) 11,407.33 5.6 574 i 6.5 V5508 117407:33
A Y - Misc. (P.R . 256 5 / .03 9,327.97 221.83 13.475.88
—TrY 7,450, 665.78 Z YT NN LS T WP 90011 U3 X PN BP0 9K PP N WP T YTV L I DB LI T AW 3,334,264.35
A._A. Control
A - 1035 - C. S. Sal. 52,892.87 52,892.67
A - }836 - Res. Off. Sal. 496. 40 - p— s i o 96. 40
= 1037 - Misc. % 20. A 96.36 | 1,473, 2,590.45 4,668
Toral 53,389 27 557 20.00 | 487.97 96.36 | 1,473.87 590.45 stﬁ?ﬁ‘f‘%"—
Typhus Control
A- 1024 - C. S. Sal. 373.991.98 373,997.98
A - 1025 - Res. Off. Sal. . 26,536. 26,536. 67
A - 1026 - Mise. 7,279.48 141.21 301.52 | 7,145.04] 112.33 | 1,599.50 | 56,198.54 | 2,872.99 75.650.6]
Total 400, 534.65 T,279.48 T41. 21| 301.52 | 7,145.04] 112.33 | 1,599.50 | 56,198.54 | 2,872.99 476, 185.26
Polio Invest.
A - 1073 - C. 5. Sal. 36,508.99 36,508.99
A - 1074 - Res. Off. Sal. 1,629.80 1,629.80
A - 1075 - Misc. 237.48 263. 47 81.97 | 1,001.35 797.59 | 30,020.60 |14,175.90 46.578.
38, 13679 237.48 26347 81.97 | 1,001.35 797.59 | 30,020.60 | 14,175.90 84,717.15 -
5
A C. S. Sal. 44,472.48 44,472.48
o L 3 20034 366. 23 882,53 3.5 R fp3t | L205.00 530t
A - - Misc. - . 23.94 23,149, 41
L CTTD 50, 672,87 366.23 2.53 23,54 172,11 1 1,705.00 73,822.23
otal Appro. 7570343.00] 2,993,401.31 444.47 | 47,569.97 | 10,]195.56 | 40,821.24 | 42,077.10] 5,763.52] 32,045.74 | 765,310.61 |88,517.26 4,021.046.18
7570342.002 - A. to 5. Gen. =
Trainin Intern.)
A - 923 - C. S. Sal. 12,953.08 12,953.08
A - 924 - Res. off, Sal. 6,966.19 6.,966.19
A - 925 - Misc. 64.39 150. 00 462.52 40.65 56.71 1,830.72 | 4,188.51 6,793.56
Total Appro. 7570342.002 19,919.27 64.39 150.00 462.52 40.65 56.71 1,830.72 | 4,188.51 26,712.83
7570110(03) - Travel Exp. FSA
A - 193 - Training 5,499.83 5,499.83
A - 195 - Malaria, Etc. 87,123,57 87,123.57
A - 196 - Typhus ' 13,861.98 13,861.98
A- 199 - Mal. (P.R.) 39 59
Total Appro. 7570110(03) 07, 7837 107,07
Grand Total - All Appro. 3,013, 320.58 |107,585.63 | 47,719.97 |10,658.08 | 40,821.24 |43,017.75 [5,763.52 [32,102.51 | 767,141.33 |92,705.77 4,160,836.38
FEDERAL SECURITY AGENCY CCMMUN!CM%LE DISEASE, CENTER U. S. PUBLIC HEALTH SERVICE
CUMULATIVE OBLIGATIONS mcunnzn - BY OBJECT
JANUARY 31, 1947
01 02 03 04 05 07 08 09
ther Contractual Services
Communi - Rent & or.
Personal | Travel & [frams. of | cation | Utility Care of Supplies &
Services | Per Diem | Things |Services | Services | Repasirs | Vehiclea | Misc. |Material Equipment Total
7570343.001 - C.C.D.
Control of Maleria
A- 1013 - C 5. Sal. 2,229,691.54 2,229, 691. 54
A- 1014 - Res. Off. Sal. 261,738.17 261,738.17
A- 1 15 - 711.63{ 47,606.67(10,446.61| 48,818.80 | 39,628.77| 2,593.53 [28,942.32| 917,567.91| 82,797.70 1,179,113.94
AD 1ok D €S sa. (P.R.) 52,333.12 52,333.12 i
A-1 g - Res. o(xé s)-L (P.R.) 9,725.00 > o ; e zg,7§ gg
A i A DT U RIS 1 MELTCS £ LA NPT E NI FY R 308N MRS T 18 Y UK W N L9
otal 2.553.487.83 711.63] 47,956.67]10,718.83] 48,8 2675, 7,593.53 [32,82 2,995.98] 63,019.53 3.752,855.16
A. A. Control
A- 1035 - C. S. 66,442.25 66, 442. 25
A - 1036 - Bes. Oif "Sal. 496. 40 496.40
A - 1037 - Mi 7.52 20.00 614.57)  146.16 | 1,473.87 3,028.94 5,201.1]
Total _ 66,938.65 T.57 20.00 614.57 146.16 | 1,473.87 3,028.0 72,229.15
Typhus Control
A - 1024 - C. S. Sal. 438,928. 63 438,928, sa
. %600 5 9,074 16 334.01] 9.034.671 179.13 |2 4,499.35 122'5‘;; % |
22 191 _gJ.._ug‘zg - 5
467,609.13 s.%‘? 074.22] 191.16 334.00 | 9,034.67] 176.13 [ 2 ﬁ& 1,425 90 4,499.35 374, |
A- 1073 - C. S. Sal. 44,890.37 44.890.97 g
A - 1074 — Res. Off. Sal. 2,219.50 2,219. ,
- - 233681 244.67 226.61 276.62 1.704.281 31,483,071 16,744.79 1
ota 77, 109.87 233, 51467 35661 716.62 1,704.168] 31,483.07 16,744.79 97,993. 4
Diarrheal Dis. Invest.
A - 1030 - C. S. Sal. 50,912.76 50,912.76
A - 1031 - Res. Off. Sal. 7,260.34 i 540154 o 7,260.34
- 1032 - Misc. 420 LO_._G}.L_E.L | 1,706.25 | 23,734,926 |
—A=— 58,173.10 420.03 949.88 23.54] 20,634.56] 1,706.25 81,907. 36
[Total Appro. Fa70343 001 — Z 103,318,368 T lST 76 sT T se 6 @ 447 &7 | 50, c% 1] 7.096.07 136,757 0317065, 567. 75 [ 105.969.99 | 4,379 6105
7570342.002 - A. to S. Gen. ?
raining (Iptern.) i
A-923 - C. S. Sal. 17,074. 43 17,074.43
A - 924 - Res. Off. Sal. 7,599.99 1.599-9
A - 925 - Misc. 242.83| 1,148.86| 551.57 48.20 36987]  2,379.02] 5,001.53 9.74 5
Total Appro. 7570342.002 24,674. 42 242.83] 1,148.86] 551.57 48.20 369.87  2,379.02| 5,001.53 34,416‘30
7570110(03) - Travel Exp. FSA
A - 193 - Training 6,279.71 6,279.71
A - 195 - Malaris, Etc. 86,612.87 86,612.87
A2 19 - Typhus 15,683. 44 1s,683. 44
A 195 - mab.'(p.R.) 839.29 2
Total Appro. 7570110(03) 109, 415. 31} 109,415.51
Grand Total - All Appro. 3,217,993.00 | 110,376, 23{ 58, 413. 43 {12, 103.83 | 49, 447.42 {50,599.01 | 2,918.82 |38,622.80 [1,071,946.77 [ 110,971.45 4,723,392.76
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FEDERAL SECURITY AGENCY COMMUNICABLE DI SEASE CENTER U. S. PUBLIC HEALTH SERVICE
FISCAL BRANCH

CUMULATIVE OBLIGATIONS INCURRED - BY OBJECT
AS OF FEBRUARY 28, 1947

01 02 03 04 05 07 08 09
Other Contractugl Services
Communi-| Rent & Stor.
Personal | Travel & |Trans. of | cation | Utility Care of bupplies &
Services | Per Diem Things | Services| Services | Repaira |Vehicles | Miac. iaterial | Equipment Total
7570343.001 - C.C.D.
Control of Malaria
A~ 1013 - C. S. Sal. 2,353,445.09 2,353, 445.09
A- 1014 - nes. Off. Sal. 283,495.65 283,495.65
A - 1015 - Nis 801.43 |56,330.11 [11,645.74| 54,297.62 | 31,686.81 2,760.61|51,512.62| 975,748.98| 118,853.68|1,303,637.60
A20018 - C S sal. (P.R.) 75,382.52 . 75,382.52
A - 1019 - Res. Off. Sall (P.R.){  12,920.33 12,920.33
A - 1020 - Misc. (P.R.) 550,00 B2 48.00 62,80 4,433.49]  16,477.7) 221.83 085,05
Total 7,725, 243.59 B01.43 | 56,880. 11 [11,936.96] 54,345.62 | 31,7439.61] 2,760.61 | 55,946.11] 992, 296.60] 119, 015.51]4,050,966-24
A. A, Control
A - 1035 - C. S. Sal. 79,439.74 79,439.74 |
20103 s e GIE 2el ki 50,00 5.07 20 140 58.87 3,119.79 5.400.99 |
5 - Misc 458, 5 481,
Total 79,936. 14 50:00 502 Bo—8e% m,%“l‘—sﬂu 8T 311979 " 85.410.37
hus Control |
A - 1024 - C. S. Sal. 483,430.10 483,430, 10 |
A - 1025 - Res. Off. Sal. 31,931.52 31,931.52 {
A - 1026 - Misc 6.46 | 9.803.58 294,93 37190 | 10.459.561 356.69 | 349194 06.964.97) 8.390.711 11702600 i
Total 515,361.67 6.46 | 9,893.58 224.23 371.90 | 10,459.56] 356.69 | 3,481.04]  86,064.97] 5,338.77| 637,389.72 |
- |
Polio Invest. |
A- 013 - Cos. sal 49,874.59
A - 1074 - Res. Off. Sal. 2,475.90
AT 1018 D e 283.68 299,37 349.15 368.52 1704 33,043.48| 25,147.12
Total 57, 350.49 583,68 29537 34915 368.52 1,704, 18] 33,0453.48] 25.147.12
Diarrheal Dis. Invest.
- A - 1030 - C. S. Sal. 55,530. 40 . 55,530. 40
A - 1031 - Hes. Off. Sal. 8,301.84 1301.84
A_- 1032 - Misc. 189 50 668, 2 460.04 1.044.00 195. 55! 21.065.19 1.747.29 25,369.79
Total 63,632.24 18950 668.22 460.04 1,G44.00 19555 21,065.19] 1,747.29] _ 69,202.03
Total Appro. 1570343.001 3,436,124.08 997.39 |67,705.59 |12,855.62] 55,086.67 | 44,308 28] 3,258.26 | 62,786.65] 1,136,420.12(151,308.69]4,971,451.35
7570342.002 - A. to 5. Gen.
Training (Incern.)
A - 923 - C. S. Sal. 18,874.74 18,874.74
A - 923 - Res. Off. Sal. 8,860.26 . 8,860, 26
A - 925 - Misc. 242.83 | 1,148.86 551.57 48.20 507.83 2,517.62| 5,407.07| 10,423.98
Total Appro. 7570342.002 27,735.00 242.83 | 1,148.86 551.57 48.20 507.83 2,517.62| 5,407.07] 36,156.98
7570130(03) - Travel Exp. FSA
A - 193 - Training 6,098.45 6,098. 45
A - 195 - Malaria, Etc. 78,633.98 : 78,633. 98
A - 196 - Typhus 18,838.96 18,838.96
A- 199 - Mal. (P.R.) 857.44 857. 44
Total Appro. 7570110(03) 104,428.83 104, 428.83
Grend Total - All Appro. 3,464, 459.08 | 105,669.05 |68,854.45 [13,407.19| 55,086.67 | 44,356.48| 3,258.26 |63,294.48]1,138,937.74|156,715.76 5, 114,039. 16
FEDERAL SECURITY AGENCY COMMUNICABLE, DISEASE CENTER U. S. PUBLIC HEALTH SERVICE
CUMULATIVE osuuxrxons mu.rmm BY OBJECT
OF MARCH 31, 1947
01 02 03 04 05 Hrrcr—‘u 08 09
ither ntractual Services
Communi - Rent & [~ | Stor. &
Personal | Travel & | Trans. of |cation Utility Care of Supplies &
Services | Per Diem| Things | Services Serviced Repairs | Vehicles| Misc. Material Equipment Total
7570343.001 - C. C. D.
Control of Malaria y
A- 1013 - C. S. Sal 2,564, 437. 31 2,564, 437. 31
A - 1014 - Res. Off. Sal. 312, 454.93] 93
A - 1015 - Misc 1,227.86 | 103,365.25 [13,340.13 |63,168.50 49,739.27 |3,401.61 | 45,304.87| 996,329.52 | 133,859.70 1,409,736.75
A - 1018 - C. S. Sal. (P.R,) 84,626. 19 4,626.19
: A - 1019 - Res. Off. Sal. (P. R.)|  14,443.98 4, 443,98
. A - 1020 - Misc. (P.R. 550. 80 345.04 48.00 68.80 5,160.96) 17,937.28 4,331.91
- 1022(002)-Pur. of biled 30.000 6 ;000 00
ot 7.975,967.41] 1,297.86 | 102,915.29 | 13,685.17 |63, 216. ,B08.07 |3,401. 61 | 50,465.83|1,014, 966.80 | 172,081. 4,448,031.0
A. A Control
A - 1035 - C. S. Sal. 81,077. 54 81,077.54
A - 1036 - Res. Off. Sal. 496..40 406 4
A - 1037 - Minc 100.00 5.02 813.40 | 189.06 | 1,458.87 2,871. 34 5,457,
Total 81, 573.94 100.00 507 PU.0U | B13.40 | 18906 | 1, 458.87 3,871, 34 87,031.63
Typhus Control
A - 1024 - C. S. Sal. 548,319.91 548,319.91
AZ 1036 - s S ;1081 7 273.48 405.5 8.99 | 380.%0 70.36 9,060.5 13226.911106.;7‘
= o 3 2 . 2 3,870. 89,060.
Total 584,466.18_2%263. 11,107.33 273.48 mfz‘ﬁ"})ﬁ‘f” 380.29 ,870. 3 89,060.53] 4,450, 54 706, 536.82
F Polio Investigations
A - 1073 - C. S. Sal. 55,078. 24 55,078. 2
47 1078 - Jea ot sl 2,088.10 343.68 |  244.49 | 481.93| 408.44 | 120.00 | 1,907.95| 34,393.63 25.521.64 631450.18
i = = Miss, 7 2 s : g £ i .
Total 57,936 34 343.68 4449 Sttt —tersi e e ki 3 X U
Diavrhasl Diseane Invest: '
Sal. 60,817.76 60,817.76
st oh 5.362.84) 150y 718.22 529,35 4.00 96 . 56 022.0 747,37 (3281
5 . 1 3 < i i 174 36 7
70, 200.60]  143.91 718,97 -3 —H0 156 1 2,022.01] 1,747.37 106, f-#
Total Appro. 1570343001 3,770, 180.07]_ 1,634.77 | 116,184.50 | 14,737.51 |64, 147.55 | 64, 445. 46] 4,000.06 | 57,901.56 | 1, 172,613.31] 203,851.08 5 469,737 15
7570342.002 ~ A. to 5. Gen. it
T ng (lnurg )
A - 923 -G 23,057. 26 23,057. 26
A - 924 - ne.. 08 sal. 10,080.83 10,080.83
A - 925 - Mi 898.86 496.34 48.20 507.83 2,497.66| 5,416.59 1 4
£ Total Appro. T570347.002 15¢.34 48.2 507.83] 2,497.66] 5,416.59 43,490.58
5 | 7570340 - Cont. of T.B.
A - 656 - Misc. Exp. 50.00 « 184.25 234.25
A- 657 - C. S. Sa
Total Appropriation 7570340 5000 184.2 734.25
7570110(03) - Travel Exp. FSA
A - 193 - Trsining 6,572.04 6,572.04
. etc 85,657.17 85,657. 17
Y 20, 138.08 20,138.08
195 - iy (p.g.) Lzt 1.116.54
otal Appro. 1570110(03) T8, 483.33 TI3,483.83 |
Grand Total - All Appro. 3,804, 177.02 [115,355.61 |116,484.52 | 15,233.85 |64, 147.95 | 64, 493.66/4,090.96 | 58,409.39| 1,175, 295. 22 209, 257.67 5,626,945.85




RSONAL SERVICE EXPENDITURES FOR CDC ACTIVITIES

JANUARY, 1947

ALLOCATION UNIT COMMISSIQNED PROF. & SUB-

AND SYMBOL F.ERSON EL SCIENTIFIC PROFESSIONAL C. A. F. CUSTODIAL TEMPORARY TOTAL
Alabama 0 $ 1,078.20 $ 551.56 $ 2,902.69 $ 513.41 $ 432.12 $ 1,633.73 7,111.7
Arkansas 0 616.80 2,886.80 5,982.53 8,031.65 2,086.62 . 19 1'41
Colifornia 0 717, T7.50 % T,078. 8997

Torida 62130 Z.9Lc. 590162 2.028.7 1.296.40 3, 15.790.
Georgia ; ,256. 0.16 1 ;
peoreis - 840. 16 L4l 1,0?(_);74 i 16, 137.
Louisiana ] 5 I, 362.85 T.681. 1,970,291 2 I .
ississippi 1, 0 ,271. 46 873. .08 2 2
issours : : ,062. : 50 1, :
orth Carolina 1,514, » . 66 & 14
klahoma 1. : = "930.57
South Carolina 7,118. T 1,510. 1,021.30 5
Tennessee 7 1,305 T 6.90 795.16 : ERTIR
Texas _ 4 2,355. 4,193, 10,085.64 2,268.64 536.66 4 23,961.
Virginia 4 415, 464,74 3.44 854.25 : 094,
Other States & Div. 76 2,782.90 1,228.10 433.88 - 305.16 4,750.04
Puerto Rico 50 1,508.35 312.72 7775, 61 o OELEL on
Laboratories, lraining 19,888.19 8,365.71 10,481.72 45,407.24 5,584.89 43,806.04 133,533.79
and Other Direct Activi- ! !
ties Conducted by CIC
lleadquarters (including
Administrative and Execu-
tive Costs)
Total $ 35,868.26 $ 31,660.35 $60,663.04 $68,440.11 $16,586.59 $68,240.93 $281,459.28
Note: Includes .regular payrolla for periods ended in Jsnuary snd supplemental or final payrolls processed under
1947 Fiscal Year Appropristions during January, 1947.
PERSONAL SERVICES EXPENDITURES FOR CDC ACTIVITIES
FEBRUARY, 1947
ALLOCATION UNIT" COMMISSIONED PROF. & SUB~
AND SYMBOL PERSONNEL SCIENTIFIC PROFESSIONAL C. A. F. CUSTODI AL TEMPORARY TOTAL
Alabanma 01 $ 1,065.60 $ 561.22 $ 2,765.21 $  810.89 $ 205.59 $ 1,519.49 $ 6,928.06
Arkansas 03 2,623.20 3,859.82 6,419.87 6,901.65 2,108.29 21,912.83
California 04 217.90 192.8 449.86 60.58
Florida 9 684.90 2,021.26 6,455.47 2,031.28 1,198.54 3,443.44 15,834.89
Georgia 0 1,502.55 3,261.20 4,010.61 1,450.33 1,090.74 5,085.85 L 401,
Kentucky 6 370.70 609.46 408.80 17.13 49.96 | . ,105.05
louisiana 7 865.85 1,542.90 773.29 1,793.06 2,429.45 0.73 14,515.28
Mississippi 1,448.13 328.84 282.28 73.56 213.08 ,245.68 ,391.57
Mi ssou i 4 56.20 270.96 502.9 98.32 523.50 342.98 ,494.87
North Carolina 694.90 1,102.28 ,169.5 98.30 251.66 ,335.76 ,352.46
Oklahoma 452,55 41.82 687 77.42 .66 733,93
South Carolina 39 324.20 2,142, 7,999.0 1,510.0 976.70 44.09 14.,69.
Tennessee i 4] 370.70 1,305. 2,064. 44 42. 975.53 302.65 861.
Texa 42 2,971.55 4,245, 11,627.96 2,211 536.66 4,714.38 25, 667.64
Virginia 45 415, 464.74 203. 44 779.10 19.39 ,082.
Other States & Div. 76 2,747.20 667.32 433.88 - 203.44 4,051.84
Puerto Rico 50 1,867.15 338.70 877.32 1,032.98 244.66 6,608.33 10,969. 14
L aboratories, Training 19,779.25 8,181.46 9,762.20 43,852.84 6,330.40 35,663.39 123,569.54
and Other Direct Activi-
ties Conducted by CIC
Headquarters (including
4 2ministrative and Execu-
tive Costs) {
Total $37,124.63 $31,696.85 $63,489.15 $66,892. 14 $17,863.90 $70,863.08 $287,929.75 i
NOTE: Includes regular payrolls for periods ended in February snd supplemental or finmal
oayrolls processed under 1947 Fiscal Year Appropriations during February, 1947.
PERSONAL SERVICES EXFENULIURED run LUL ACLIVITIES
MARCH, 1947
ALLOCATION UNIT COMMISSIONED PROF. & SUB-
AND SYMBOL PERSONNEL SCIENTIFIC PROFESSIONAL C.. A. F. CUSTODI AL TEMPORARY TOTAL
Alabama 01 $ . gg.?i [} %375.48 $ 1,249.11 $ 1,802.76 $ 13,518. $ 24,166.10
[ Arkensas 03 | L 829 ,339. 2,111.18 51 cr T ;
alifornia 0 217.90 192.82 672. 082.76 :
Florida 0 2,485.15 9,486.95 3,428.64 1,564.37 265 22,923.48 4
eorgia 1 4,373.56 7,135.00 2,934.08 1,636.11 12,684.16 30,341.55 1
entucky 1 914.19 618. 284.9; ,046.93 ,238.95 ]
5 ouisiana T 2,321.58 580 2,796. 5,602.96 ,146.67 22,012.89
lississippi 23 28.84 1636 928. 213.08 21,6712.52 27,244.12
lissouri 24 295.08 (b3 801. 861.93 686.89 ,822.66
orth Carolina 32 1,708.68 LT TT 1,217.57 377.49 880.07 ,663.17
Tehoma 35 B841.82 687.48 B877.42 - 6.86 ,302.
South Carolina 39 2,147.52 7,822.16 1,510.00 976. 70 ,554.45 14,339.23
T, 41 1,958.55 . 3,003.93 T,180.66 81.48 ,905.39 830.
Texas 42 2,366.33 3,046.08 10,215.43 2,357.83 36.66 ,665.47 24,087.80
Virginia 45 415.66 348.56 162.75 49.94 ,195.36 cr 281.55
Qther States & Div. 16 2,782.90 667.32 433.88 648.54 4,532.64
Puerto Rico 50 2,062.85 26,034.90 28,097.75
Laboratories, Training 20,315.64 9,557.30 10,946.95 42,568.22 6,460.43 30,513.96 120,362.50
and Other Direct Activi- d
ties Conducted by CIC
Headquarters (including
Administrative and Execu-
tive Costs)
Total $36,901.66 $35,326.90 $75,153.75 $ 69,463.61 $23,475.09 $129,132.16 $369,453.17

Includes regular payrolls for periods ended in March and supplemental or fimal

NOTE:
payralis processed ander 1947 Fiocal Year Appropriations during March, 1947.




)

U. S. PUBLIC HEALTH SERVICE, COMMUNICABLE DISEASE CENTER
SUMMARY OF TYPHUS CONTROL OPERATIONS

December 28, 1946 - January 24, 1947

RESIDUAL DUSTING RAT POISONING . BATPROOFING MAN HOUR SUMMARY
! .| Pounds ; FOOD BAITS 1080 WATER )
ICounties |Premise Hra. ¢ : : Projects| Eatab- | Man Hrs. | USPHS | Oth Total
sTaTes  [Gguntier Premize | 10% bor L"&P,_F. Fepor. | Ereminc] Pounda| Mas, Hee | Eatab. | Piata [Van Frs; Radaris [iohonte| L& LF* |Man Hra.Man fira. | Man Hrs.
son~ - i
ing ings | or PremPeT rem| 1ing oi‘ngun Prl::;" oot Pros. ﬂil::al! E.P::b' per Eatab) ing Treated |per Estab.| Worked | Worked Worked
Alabama 6 215] 2.44 | 1.17 6 222 | 0.95] 0.68 6] 0.67] 14.67 1 6 700 | 1,084 | 1,784
Arkansas | --- 1 75 | 0.27] 4.88 90 | 2.75] 5.33 1 41 27.22 480 | 1,792 | 2,272
Floride 5 2,029| 2.41 | 0.66 1 80 | 1.88 | 2.00 176 | 0.45| 3.42 4 38 27.42 | 1,164 3,196 | 4,360
Georgia 24 8,268] 2.23 | 0.28 | 19 [8,529 | 0.51| 0.41 29| 3.28| 2.12 3 46 59.43 | 3,120 | 7,694 | 10,823
Louisiana 6 1,973 1.38 | 0.27 3 1,757 | 0.10 | 0.19 194 2.85] 2.19 5 21 154.42 | 2,532 | 3,565 | 6,097
Missisaippi 2 3,485 0.99 | 0.32 T 28 | 2.29| 0.68 79| 0.82| 0.99 1 22 19,41 | 1,592 399 | 1,991
N. Carolina 3 2,389 1.06 | 0.27 3 662 | 0.83| 0.40 57| 1.40 | 5.54 4 244 10. 88 980 | 3,623 | 4,603
S. Carolina 6 729| 2.57 | 1.44 1 4 [25.00 | 79.00 8| 1.00 | 36.50 2 16 57.63 | 3,124 | 1,756 | 4,680
Tennessee 2 978| 2.08 | 0.40 | --- o | e P 1] --- 1 17 33,88 674 80% | 1,476
S, Texas 22 2,944 3.08 | 1.81 3 449 | 0.12| 0.57 | 1,618] 0.70 | 2.08 15 130 59.46 | 1,469 | 14,434 | 21,903
! Virginia s | --- = [ --- i | e - P - | - - 200 456 656
| TOTAL 76 |23,010| 1.98 | 0.56 | 38 [11,806 | 0.48 | 0.45 | 2,258 | 1.00| 2.54 37 581 35.18 | 22,044 | 38,801 | 60,845
| IO |
| * Labor and Labor Foremen
.‘,.
U. S. PUBLIC HEALTH SERVICE, COMMUNICABLE DISEASE CENTER
SUMMARY OF TYPHUS CONTROL OPERATIONS
January 25 - Ffebruary 21, 1947
RESIDUAL DUSTING RAT POISONING RATPROOFING MAN _HOUR SUMMARY
Counties|Premisel FORSS Man Hrs. |councicsl BAILE 1080 WATER Projects| Estab- |Man Hrs. |USPHS | Other | Total
STATE Report- | Dust- | “& L & LF* |[QuntieS|Premise |Pounds (Man Hrs.| Estab- | Pinta | Man Hrs. | Report- lishments| L & LF* |Man Hrs.Man Hrs. |Man Hrs.
ing ings 5t fperprem. | M*RT""|poigon~ | per |L & LF* | Poison- per |L & LF* ing | Treated perEstab.|Worked |Worked |Worked
perPrem ing |"ings |Premise|perPrem.| ings |Estab. |perPrem.
Alabama 6 786] 2.02 | 0.42 5 784) 1.09| 0.40 - - - 1 5 . 1,237 2,016 | 3,253
Arkansas - - - 1 27] 19.74( 6.14 52 [3.21 | 10.92 2 52 30.80 480 | 2,032 | 2,512
Florida 5 4,083] 2.12 | 0.75 - - - - 29 [ 1.10 1.10 3 17 85.47 | 2,200 | 3,746 | 5,946
Georgia 30 |18,085] 2.23 | 0.24 25 |16,304] 0.45] 0.23 72 [ 3.90 3.00 4 47 47.46 | 4,097 | 8,606 12,703
Louisiana ) 5,011] 2.31 | 0.28 4 4,441] 0.16] 0.19 | 455 | 1.28 1.48 4 49 90.79 | 3,464 | 5,199 | 8,663
Mississippi 2 4,082] 0.87 | 0.35 1 28| 3.53] 1.64 35 |0.94 1.74 1 27 19.30 | 1,684 472 | 2,156
N. Carolina 4 5,121 1.03 | 0.17 2 507] 0.74] 0.67 55 | 1.02 6.98 3 143 19.87 996 | 3,640 | 4,636
S. Carolina 5 760| 2.67 | 2.07 - - - - 53 | 1.88 7.15 2 17°° | 80.24 | 2,292 | 2,084 | 4,376
Tennessee 1 15] 2.33 | 1.33 - - - - - = - 3 21 76.00 | 1,179 850 | 2,029
Texas 20 2,647] 3.80 | 1.73 6 942| 0.35| 0.43 [1,914 [0.70 1.94 14 112 76.17 | 6,346 | 13,360 | 19,706
Virginia . " m - N N N P . 7 - - - N 320 564 884
TOTAL 80  |40,590{ 2.05 | 0.44 44 [23,033| 0.45| 0.28 2,665 |0.97 2.21 37 490 50.18 |24,295 | 42,569 | 66,864
%eNo. establishments Ratproofed not reported from Charleston, S. C. i
* Labor and Labor Foremen
j U. S. PUBLIC HEALTH SERVICE, COMMUNICABLE DISEASE CENTER
j SUMMARY OF TYPHUS CONTROL OPERATIONS
: February 21 - March 21, 1947**
+
RESIDUAL DUSTING 5 MTTS POT SONING _ ] RATPROOFING MAN HOUR SUMMARY
. BAT 1080 WATER
. . Pounds - ack .
STATE | Gountiod Preaise| 105 Bt Men Hrs. | Counties|Premine] Pounds] Wan Hira] _Esteb.| Pinca] Mon Fira. | Reporce’| Lishmenca L& LE | Man Hee Han fies an Tins.
Report- | Dust- Dust |L & LF* | Report- |Poison-| per L & LF* | Poison- per | L & LF* ing Treated per Establ Worked Worked| Worked
ing ings per PremjperPrem.| ing ings Premise [per prem.| ings Estab. |per Estab.
Alabama 6 3,641 | 2.63 |0.20 6 3,484 | 1.22 | 0.35 6 0.67 | 14.66 1 1 24.00 [2,856 |5,882 | 8,738
Arhqs.. - - - - 1 41 [31.65 - 81 3.01 | 9.20 2 38| 38.76 480 [1,947 2,421
Florida 6 5,600 2.75 | 1.09 - - - - a 0.77 | 13.98 3 34 64.61 [3,120 [5,82 | 8,940
Georgia 36 PBa,534 | 2.67 |0.3 28 20,658 | 0.4 0.20 115 2.77 | 4.70 5 101 48.78 | 7,144 14,626 [21,770
Louisiae | 7 2,004 | 3.3 [0.54 5 | 6403|044 | 0.23 407 182 | 1.37 4 56 57.73 |2,178 [5,261 | 7,439
Mississippi| 2 684 124 |0.45 - - - - 35 0.94 | 1.88 1 18 23.17 708 392 | 1,100
N. Corolina| 5 [7,523 115 |o0.28 4 721 111 | 0.39 132 0.63 [ 4.22 3 117 24.53 [1,744 6,145 | 7,889
S. Carolina| 7 617 2.83 | 2.25 - - - - 87 2.21 | 6.64 2 14 9.07 [2,148 [1,977 | 4,075
Tenneasee - - - - - - - - 23 100 [ 4.78 1 16 8.63 |1,20 [1,342 | 2,542
Texas 16 1,575 3.39 | 2.713 5 486 | 0.23 | 0.54 |1,428 0.96 | 2.26 14 221 50.15 [6,275 [14,754 [21,029
Virginis = & - ¥ £ B B = = “ - - - - 12 | 212 324
TOTAL 85 b6, 268 2.50 | 0.46 49 [31,793 | 0.60 0.23 2,361 129 | 3.02 36 682 44.11 P7,965 8,308 [86,273
*® Includes work thru March 31, 1947 in States reporting on that basis.

* Lebor snd Labor Foremen.




